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PURPOSE 

This course is designed to give the system programmer the capability of writing 
and debugging peripheral processor (PP) programs that interface with the SCOPE 
operating system. 

OBJECTIVE ( 

Upon completion the student will be expected to write a simple PP program of 
sufficient completeness to be executable in a running SCOPE system. He will be 
expected to understand the uses of monitor functions, PP resident routines, PP 
system macros, SCPTEXT symbols, PP memory layout, and PP interfacing 
with both central memory and peripheral equipment. 

DESCRIPTION 

This is a lecture/laboratory course where the student will be expected to write 
a PP program of sufficient completeness capable of being EDIT LI Bed into i. 
r unni ng SCOPE operating system. 
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SECTION ONE - ASSIGNMENTS ■ 

CONTENTS 

Description Page 

Assignments 1-1 
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PP CODING CLASS 
ASSIGNMENTS 

1. WORK THE EXERCISES (INSTRUCTIONS) 

a. Problem Sets 1 and 2 - page 18 

b. Problem Set 3 - page 19 

c. Problem set 4 - page 27 

2. STUDY TOO CHOSEN CODE EXAMPLES 

a. lAJ's RA+70 area code - page 33 

b. PP Resident Routine R.DFM * page 34 or page 122a 

3. WRITE A PP PROGRAM 

Choose one from the list of "Projects" - 

Preferred choices are #2 or #4 

Code the program, keypunch it, assemble it, and then 
prepare the deck for an Editlib run 



1-1 



PROJECTS 

PP CODING CLASS 

(Choose One) 
Given: 

•J- Two data words in a central memory program: 
BUF DATA 123,456 

ft-) Write a PP program to get these two numbers, add 

them together, and return the sum to the CP program 
at: • 

ANS BSS2 1 

.£) Write the CP program to check it out. Establish all 
the linkage necessary to call the PP program , 
receive the answer, and dump it out. 



Note : 



The CP and PP programs must obviously communicate 
with each other via all legal paths. The student 
must code them properly. However, the student does 
not have to write the Editlib control cards which 
would be necessary to put his PP program in the 
system library. 



2. Write a PP Program to find the CP Program's Control Point 
number. Print the Job Name and CP Number in the job's 
dayfile. Write a calling CP routine to check it out. 

3. Put #2 in 1EJ as a mod. 

4. Write a relocatable PP overlay; and a transient program to 
call it, relocate it, and execute it. 

5. Add a new* control card. CTO (Comment to Operator). Modify 
1AJ to process the new CTO card. 

6. Write 2 PP Programs to communicate via the PP Interlock 
Register. 

7. Modify MTR and R.IDLE to use the Interlock Register 
(#6 Mod) . 

1-Z 
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Description __ Page 

Coding Format 2-1 

Setting Up the Calling CP Program 2-2 

Setting Up the Calling PP Program 2-3 

Control Cards - SCOPE 3.3 2-4 

Control Cards - SCOPE 3.4 2-5 
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CODING FORMAT 

1. On the coding forttw PP programs are coded in the same 
columns as CP programs. 



2» There is no entry point in a PP program. 

The code is 0R6*d to begin at an absolute location in the PF r 

Usually-! ie-i 1000 - Transient Programs 

{also called Primary Overlays} 

2000 - Secondary Overlays 
3Q00-. 

mmo, 

\ 

7QQ0- .. 

3. The PP instruction set is used. 

H. The same pseudo ops as in CP Compass are all available 

and are used extensively-i especially conditional assembly- 

5. The PP program must follow special coding rules - 

To 'interface with the system and not 
clobber PP Resident 
hang the PP 

clobber central memory 
steal channels or hang channels 

h. To run the PP orogram and test iti it must be Editlibed 
into the running system. 

A CP test program must be written to call it. 






SETTING UP THE CALLING CP PROGRAM 



TEST 



IDENT 
ENTRY 



code 



CPPGM 
TEST 



UT 






CALL 



SA1 


CALL 


put call in RA+1 


BXb 


XI 




SAb 


1 




SAL 
•NZ 


1 

XlibJT 


wait till picked up 
by MTR 



1 



code 



1 



ENDRUN 
VFD 



PARAfl 



BSSZ 



HI 

I 



pp program name 

recall bit if desired 

y 

24/MLPGnp;3b/PARAH 

address in Cfl for 
pp program to 
% find parameters or 
set complete bit 



END 



PARArt in this case is a 
face FET in which the PP ocm 
can set the complete bit to 
bring the CP out of recall. 

It may be any group of words-i 
such as a FET for I/O 

TEST 
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SETTING UP THE PP PROGRAM 



pp coda 

get system 
symbols 



set up 

D.CPADnD.RAiD.FL 
do R.RAFL 

code 




\ 



RJtl 



RJtl 



1 



program name 
PGfliC.PPFbJA 




address to start 



OPPFUA 



% fpF* 



D.PPIRBnD.TQ 



/v/j-Mfr 



ty0K 



used by R.RAFL 



PP IriDut Register 8"ffer 
in the PP 



R.RAFL 



R.TAFL 




RAFL's and TAFL T s 
as needed to access 
CM field 



*y 






,BUF 



buffers 
needed by 
program 




LBN 
RJM 
LJfl 

BSS 

END 



0^ 
M.DPP « 

R.MTR r 4r- 



ppf\ 
*-IBL£ V« 



10 



.drop me code 

go do it 

go to idle loop 

-la TAFL is also done 

in case the 

• programmer, forgot} 



**Note*« Upon entry to the PP Drogram-> ■ the Field Access Flag 
-CFAF} is clear. The program must do a PPENTRY or RJM R.RAFL 
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***?* < ^-** MASTER DECK - — -PP CODING CLAS_S__ SCOPE 3.3__ 

v ~ ********** THIS iS THE CARD DECK TO USF"""FOR THE COMPASS ASSEMBLY RUM 

********** , JSE YOURJNITIALS AS 2ND TWO OICITS OP SEQ NO {CC 12 AND 13) 
r SSEQUENCpVl .'"". -—■-- ---——. — .__. 

SCHARGE, - 



YOURJO"8.CM6 00 00»fT0~«P6*. " " ' 

COMPASS( < ; = SCPTEXT) , 

oooooooooooooooooooooo " ~ 

*»***.****« pij T Y0|j R pp AND Qp PROGRAMS HERE - — TAKE THIS CARD OUT 
00000 000 00 000000000 
n n n q n o n o o o .i n o o n o 



J 



C 



**««««»««» ThIS IS TH£ CARD DECK T0 u5f; F0R THE E oiTLl9 RUN 

YOURJOB-T100, 

COMPASS (P=POTEST.'S=SCPTEXD' ~ = 

REWIND (PPTEST) 

C E0TTCIB.'~"~~ I 

COMP ASS. 

LG'O . 



c 
c 



- (• DMPdOO.lQS? 
■' DMP . 



DMP(IOO.AOO) 
EDITLIB (RESTORE T 

EXIT._ 

D'MP'Cl 0~0 . i'0'51 



(- DMPU00.400) 

EDITLIB' (RESTORE)" ~i ' 

oooooooonooooooonooooo 

£ «»««««#»*« — pg J " y oi J R~PP "pp OGP ; AM~HE'RE — — •- TAKE~T H I S~ C ARTFO'OT* 

oooooooonooooooonooooo 

READY (SYSTEM ) ~ 

ADO {«♦ POTEST) 

COMPLETE. 



oooooooonooooooonooooo 

<w«*«««»«*--puT-Y0U^XP"CACrTNG-PPt>G3AN"HET?Er~==- rAKE~TH!S~CARD" OUT 

00000 000 00 00 00 00 000 
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(" »«*«**»»*» T-tTS IS THE CARD r>rc.K TO USE FOP ThITTOMPASS ASSEMBLY RU N 
YOURJOB. 
COMPASS (S-s.SCP TEXT, ? . * : _ 

r oooooooooooooooonooooo 

PUT YO'JP PP A\jQ ro ppqqQAMS HFPF TAKF THIS CARD OUT 

ooooooo ooo ooo ooonoonoo 
C oooooooonoooooooooonoo ; , , . , — _ 



»*«.####*** THIS IS THE CARD DECK TO USE FOR THE EDITLIR RUN 
C YOURJQRrTlQO. 



COMPASS (R=pdT£ST,S»SCPTEXT) 

REWTMD(PPTFST ) 

EOITLIB(SYSTEM) 
rnMPAqq(<;=f:prTFXT) 



LGO. 

G DMP. 



OMPU00,105) 
DMP( 100.4QO) 



EOITLIR* SYSTEM. RESTORE) 

FXIT. 

DMPdOO.105) 
DMP(100,6QQ) 



EDITLIBfSYSTFM.RFSTORE) 

ooooooononoocooonooooo 



Q »»*■»•»#*#■»» ptT "YOUR PP PROGRAM HERE — — TAKE THIS CARD OUT 

OOOOOOOPOnOQr.OQOnnOQOQ , . 

READY (SYSTEM. OLD) 

C AftDfg.PPTFST) ; _ ; . 



COMPLETE. 
FNDRIIM. 



C oooooooonoooooooooonoo 

og» ■»»«<**<>» put YnllP CP ran'TN'ff ppogram HFRF - — TAKF THTS CAPO OU T 

ooooooooooooc ooonooooo 
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REGISTERS 



18 EITS 

. main arithmetic register (also adder) 

no sign extension 

ufpi& bits are zero when pp 12-bit or 6-bit quantities 

are put there 
. also used in some i/o 
•and shift, logical, instructions 

. holds 18-bit cm addresses (absolute) for central i/o 



12 BITS 
. HOLDS ADDRESS OF CURRENT INSTRUCTION 



.ALSO USED IN I/O 

(TO HOLD DATA ADDRESS OF WHERE IN THE PP 
DATA IS GOING TO OR FROM) 



12 BITS - HOLDING REGISTER 

* 

'. HOLDS ADDRESS 

» DELTA OF A 12-BIT INSTRUCTION 

. ADDRESS FROM DELTA FOR INDIRECT ADDRESSING 

. HOLDS DELTA OF OTHER INSTRUCTIONS 

. ALSO AN ADDER (ADDS +1 or -1 TO ITSELF) 



u 



•*'J 



K 



9 BITS 

• OP CODE - UPPER 6 BITS 

. TRI P COUNT - LOWER 3 BITS 
TWHiCH TRIP THE INSTRUCTION IS ON, AROUND THE BARREL; 



OTHER REGISTERS: 

. I/O CHANNEL REGISTERS 

. READ/WRITE PYRAMID REGISTERS 



* ONLY THE A REGISTER 

3- 2- 



IS. PROGRAMMABLE * 



ADDER 
. BOTH OPERANTS ARE COMPLEMENTED GOING INTO THE ADDER 
. THE ANSWER 3S RECONPLEflENTED CONING OUT 



ie ADD 3+4 

original 
number 



aao3 

+0004 



complemented 
numbers 



-> 7774 

-» +1113 

77 LI 

* 1 



recomplemented 
answer 



^ 0007 



ie SUBTRACT 3-4 



0003 
-OOOM 



7774 
-7773 



To subtract i 
complement 
and add 



i?m 

-^+0004 




0001 



-* 771k 



ie ADD +3 and -3 



0003 
+7774 



-» 7774 
-* +0003 

7777 



-* 0000 



\ 



Note a +0 is \ 
returned by the adder 
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CYBER 70 HARDWARE FEATURES 



INTRODUCTION 

The CDC CYBER 70 series computers have several new hardware features 
which were not available or optional on the bOOO series machines* 
Among these new features are the Central Exchange Jump/Monitor 
Exchange Jump < CEJ/FIE d > capability-, the Compare/Move Unit -CCHU>-. 
the Distributive Data Path -CDDP}.-. and the Interlock Register. All 
these hardware features are supported by the SCOPE 3.4 Operating 
System-, and a thorough knowledge of their concepts is essential for 
full utilisation of the CYBER series computers and their associated 
software. 

This chapter is intended as an introduction to these hardware features 
and the software instructions that use them- 

CENTRAL EXCHANGE JUMP/MONITOR EXCHANGE JUMP -CCEJ/MEJ} 
BACKGROUND REVIEU 

In most bGOO systems operated under SCOPE 3.3 or older-. Monitor runs 
in a dedicated PP{PP0>. A job accesses or relinquishes the Central 
.Processor each time Monitor issues an exchange jump instruction 
-CEXN}. This is done when a job has used the Central Processor for 
the maximum interval allowed by SCOPE-. Each time the E.XH instruction 
is executed-, any job using the Central Processor is interrupted and 
the job with the next highest priority has access to the Central 
Processor. Idhen an active job is interrupted-, all pertinent informa- 
tion about the job {register contents-. RA-. FL-. etc.} are saved in 
a lis word exchange package where they can be picked up later for 
execution again by another EXN instruction issued by Monitor. 

CEJ/MEJ : 

In the CYBER series computer-, however -. a new type of exchange jump 
is available with the CEJ/MEJ hardware and the SCOPE 3-H Operating 
c-ystem. In the CYBER series machine-, the Central Processor has-, in 
the Central Memory control section-, a Monitor mode flag bit. The 
flag is cleared by Deadstart. Thereafter-, it can be set or cleared 
only by the Monitor exchange jump -CMXN} or% the central exchange jump 
■CXJ> instructions supplied by SCOPE 3-4. There is no instruction 
■ with which to test the status, sf this flag directly or independently. 
Ue can now distinguish two types of Central Processor operations. 
The CPU executes in either Monitor Mode or User Mode depending on 
whether this Monitor Mode flag is set or clear. ' All user programs-. 
as well as many system programs, run in User Mode. The only programs 
that do run in Monitor Mode are CP Monitor-. SPM-. and CPCI0- Programs 
running in User Mode can be interrupted at any time-, either because 
the CPU is needed by a flonitor Mode program .or upon the expiration 
of the time slice. In Monitor Mode*, however-, the CPU'is not tinterrup- 
table and is permitted to execute until a task has been completed- 

CONTROL DATA CORPORATION. 
INTERNAL DOCUMENTATION. 

1 Hardware Features 



To utilize fully the CEJ/MEJ hardware and to provide Monitor with 
a processor more powerful than a PPLN the Monitor in SCOPE 3.4 is 
divided into two separate parts-, a CP Monitor and a PP flonitor-i 
with each performing different functions. CP Monitor-, which resides 
in Central Memory Resident-i controls CPU flonitor Mode execution" and 
CPU scheduling.- PP flonitor-. which is in general control of the 
system-, operates in PPO. {For details •» please refer to the chapter 
on flonitor.} 

When a User flode program has used up its time si ice •> or when a PP {e.g. 
PP Monitor or other PP routine} needs the CP Monitor to perform a cer — 
tain task it initiates &r\ MXN exchange jump instruction. This will 
activate the CP Monitor immediately if the Central Processor is . 
running in User Mode. The job that was running is forced to relin- 
quish the CPU to CP Monitor- At the same time the Monitor Mode flag 
is set putting the CPU in Monitor Mode execution. If-, however i the 
CPU is already in Monitor Mode when MXN is initiated by a PP-> it 
will be ignored and treated as a PASS instruction. The CPU is 
allowed to execute without interruption until a task is completed- 

The Central Exchange Jump instruction CXJ} is used in conjunction 
with MXN. AS mentioned before ■» the CPU is not interruptable while 
in Monitor Mode* Hence-, the Monitor Mode program must exit itself. 
When a task is completed-, the Monitor Mode program initiates an XJ 
exchange jump. This will release the Central Processor to a User 
Mode job and at the same time clear the Monitor Mode flag returning 
the computer to normal program mode execution. When a User Mode CP 
program needs the CP Monitor i it too can initiate an XJ. This will 
activate the CP Monitor immediately -Cas in the case of the MXN for 
a PP program} and put the computer in Monitor Mode. Hence i the mode 
of execution of the Central Processor changes every time upon the 
completion of the XJ exchange jump. 

The CEJ/MEJ hardware operation is enabled or disaoled by a control 
switch on the deadstart panel . If it is enabled-, the CEJ/MEJ feature 
wfll operate as above. However-, if it is disabled or in an installa- 
tion without the MXN/XJ instruction setn the EXN instruction is used- 
This is a PP initiated exchange jump which occurs independently of 
the mode of the CPU and has no effect on the Monitor Moae. PP 
Monitor is the only program that may perform an EXN. In fact-, it 
simulates the MXN for all PPs in the system and also simulates XJ 
for the Central Processor as SCOPE 3.3. .. 

SCOPE 3.4 requires either the combination of MXN/XJ or EXN to run. 

The different exchange jumps are summarized below: 



♦ NAME 

PPU Regular Exchange Jump - EXN 

PPU Monitor Exchange Jump - MXN 

CPU Central Exchange Jump - XJ 
CONTROL DATA CORPORATION. 

INTERNAL DOCUMENTATION, 
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INSTRUCTION CODE 
2b0d 
2bld 
013jk 
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Table 1 summarizes the operational differences between the Normal 
exchange jump instruction {2bQ} and the nonitor and Central Exchange 
jumps -C5bl and Qi3>. • 



EXCHANGE INSTRUCTION DIFFERENCES 



INSTRUCTION 



CONDITIONAL/ 
UNCONDITIONAL 



OPERATIONAL DIFFERENCES 



Effect on 
Nonitor Flag 
Bit 



Location of 
Starting 
Address of 
Exchanae 



2bQ { Normal 
Peripheral Pro- 
cessor Exchange 
Jump> 

2bl {Peripheral 
Processor Moni- 
tor Exchange 
Jump} 



013 {Central 
Exchange Jump} 
with Monitor 
Flag bit clear 

013 {Central 
Exchange Jump} 
with nonitor 
Flag bit 
set 



Unconditional 



Cond i t i ana 1 
{occurs only if 
Monitor Flag 
bit is cleari 
passes if flag 
is set} 

Unconditional 



No effect 
Flag 



Sets Flag 



on 



Unconditional 



Sets Flag 



Clears Flag 



Peripheral Pro- 
cessor A Register 



Peripheral Pro- 
cessor A Register 



Central Process- 
or Monitor Address 
Register 

Address formed 
by <+{Bj} 



TABLE 1 
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Their instruction formats are as follows: 



OPERATION 



EXN 

nxN 

flAN 

XJ 

XJ 

XJ 

XJ 



VARIABLE 



d 
d 



K 

BJ+K 



DESCRIPTION 



Exchange jump tp CPU d 

Monitor exchange jump 

CPU d to -CA> 

Monitor exchange jump 

CPU d to {f1A> 

Exchange jump to MA if 

in Program Mode 

Exchange jump to {Bj>*, 

flag set 

Exchange jump to Ki 

flag set 

Exchange jump to <8J+K', 

flag set 



SIZE 



15 bits 
12 bits 

12 bits 

30 bits 

30 bits 

30 bits 

30 bits 



OCTAL COPE 



2bQd 
2fc,ld 

2b2d 

01300 00000 

013 JO 00000 

013 OK 

013JK 



In bSOO or t?00 systems {or CYBER 70/Model 72-2Z, 73-2Z, or 74-27} 
ujth dual Central Processors, d can be or j, and specifies which 
CPU the exchange jump will interrupt. In single processor systems, 
this value is not interpreted. y emSl 

ri« S K^ 1SO n °5l ^ hat the assem °^r forces upper before and after 
assembling an XJ instruction. 



OTHER EXCHANGE JUflP 

Besides the MXN/XJ and EXN exchange jump, two oth 
instructions are available. 



er exchange jump 



1. 



MAN 



The MAN exchange jump {octal code SLa> is a PPU instruction 
that executes just like the HXN. However, the exchange oackaae 

1n d T S rpn ta tr fr ° m thS ifl b1t nonitor Add ^* <nA? 9 Reg1stSr 
in the CPU rather than the A register of a PP. Which instruc- 
tion is set to use {MXN/XJ or HAN/XJ> is determined by an in- 
stallation parameter {IP.XJ}. y 



2- Program Stop/Error Exit Operati 



on 



The Program S-top instruction PS could 
on the CEJ/HEJ panel switch. 



execute an exchange jump 



The DISABLE posTtion disables the Central exchange jumo or the 
Monitor exchange jump. In this case, PS halts the Cental Pro- 
cessor unit at the current step in the- program. An exchance 
jump is necessary to restart the Central Processor unit. The 
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ENABLE position enables the jump capabilities. In this casei 
PS causes an exchange jump to monitor address -CHA} in the ex- 
change package . 

The contents of the location field become a sub-subtitle on 
the assembler listing. The assembler forces upper before and 
after assembling a PS instruction- 

Instruction Format: 



OPERATION 



PS 
PS 



V ARIA SUE 



DESCRIPTION 



Program stop or exchange 
jump to tMA> 

Program stop or exchange 
jump to <f1A> 



SIZE 



30 bits 
30 bits 



OCTAL C.0P£ 



oqooo ooaoa 

000QK 



Its operation is summarized as follows -CCEJ/MEJ enabled! 

Monitor Flag Clear Store P+l at RA 

Clear P 

Exchange .Jump to -C riA> 
Set Monitor Flag 



Monitor Flag Set 



Store P+l at RA 

Clear P 

Stop CPU 

Monitor Flag Remains Set 



Program errors can also cause an Exchange Jump to happen. 
Hardware action during an attempted execution of an illegal 
instruction will effect the following -CCEJ/MEJ switch enabl 



ed>: 



Monitor Flag Clear 

Monitor Flag Set 
COMPARE MOVE UNIT <CMU> 



Store P+l at RA 
Clear P 

Exchange Jump to CMA> 

Set Monitor Flag 

Store P+l at RA 
Clear P 
Stop the CPU 



The Compare Move Unit is a standard CPU hardware component" of the 
CYBER 70 series Model 72 and 73 and optional on the Model 7b computer 
system. It provides the capability to move and compare data fields 
in storage without having to use the registers- 
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There are ten b-bit character positions in each bQ-bit word- These 
positions are numbered Q through =5 from left to right respectively. 
The M-bit character addresses of these positions are -Cin binary} 
QOOQ-i 0001 •> ...... 1Q0Q-, and 1001.- Character addresses 1010 through 

1111 ar^ illegal and cause the instructions to give an address out 
of range condition. 



51 



STORAGE WORD 

Data fields may span word boundaries and may start or end at any 
position in a bO-bit word. 

Example: 



S0000 
S0001 

soooa 



//////// 


7 characters 


10 < 


rharacters 


b characters 


u/////// 



The field above starts at character 3 in word S0000 and ends with 
character 5 in word 50005. The field has a length of 23^ characters 
One limitation for using the CI1U is that the data field must not be 
in an operating register or in ECS/LCfl. 

t 
COMPASS 3.0 provides symbolic forms of four CMU instructions. They 
are: 



1. 
2. 
3. 



Indirect flove -. Ifl 
Direct Hove - Dfl 
Compare Collated - CC 
Compare Uncollated - CU 



Of the above-, only the Indirect Move -CIf1> instruction has the same 
type of syntax and semantics as other CPU. instructions. The others 
are treated as pseudo instructions by COMPASS. 

INDIRECT HOVE <IM> 

This is a 30-bit instruction that moves the content of a data field 
to another data .field according to a descriptor word. Maximum length 
of the data field that could be moved by this instruction is filll-in 
characters. The descriptor word contains the length and addresses of 
the data fields. COMPASS forces the instruction to the upper left 
of a word because it is executed as a pass by the hardware if it is 
not the first instruction of a word. The next instruction is also 
forced upper in the next word-, because the. lower half of a word 
containing an indirect move is not executed. 
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Format: 



QPffiUT?: 



a a B w sffTBw a— 



in 

in 

in 






Bj 
K 

Bji< 



3ESC3IP.TI9.H 



I ^T7r 



nove per descriptor at 

Bj 

nove per descriptor at K 

nove per descriptor at 

Bj±K 



30 bits 

30 bits 
30 bits 



octai COM . 






4b4j00Q00Q 

4b40K 
4t 3 4jK 



Execution-* The descriptor word is fetched from storage location 
•CBj>+K. If the data field length is zeroi the instruction is executed 
as a pass but the execution time is longer. Otherwise •> the content 
of the source field is moved to the destination field. If the two 
fields overlapi the results are undefined. The X0 register is used 
for intermediate storage during execution of the instruction and is 
cleared upon completion of the instruction. • 

A pseudo instruction nD is used to generate a descriptor word for 
use by the indirect move instruction. The nD instruction has the 
following format: 



LOCATION . 


oPcka no, 'j i 


VAiXiAbLt. 


locsym 


riD 


Li'Kgi Cg i K])i C]) 



L is the absolute address expression 3 , its valuei in the range 
O^Uailli is the data field length in characters. The upper ^ bits 
are placed in bits Sb-MS of the descriptor word while the lower 4 
bits are placed in bits ST-iSt. 

K s is any expression-, the first word address of the source field. 

Cs "is the absolute expression-, rhe starting character position of the 
source field within the word at location K s . 

Kjj is any expression-, the first word address of the destination 
field. 

Cj> is the absolute expression-, the starting character position of 
the destination field within the word at location Kt>. 



Indirect nove Descriptor Word Format: 



5=1 


CL 




u -> 






pa 


3 5 


3 L 1 ? 




n 





L 
u 






K 
s 


i \ 


C 
s 


Cnl 


S 


1 
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Where: 



L u : Upper 1 bits of value of L- 
L\_: Lower H bits of value of L. 
DIRECT MOVE CDfl} 

The direct move pseudo instruction generates a CflU instruction that 
moves a data field in storage to another location in storage. This 
instruction differs from the indirect move in several ways. It is 
a bO-bit instruction that cannot be split between words and the 
descriptor word is part of the instruction. Furthermore-, the length 
of the data field it can move is limited to a maximum of ia?i n 
characters. j.u 

Instruction Format: 



LOCATION ! OPERATION J VARTARIF 


locsym 


i>n 


L-i K s i Cji K])-> Cj) 



V.. 



ST 



SD 



^7 



4bS 



5T 



as 



51 



1? 



M 



■»l 



D 



L is the absolute address expression; its value-, in the range 
0<CL<157-, is the data field length in characters- 

L u is the upper 3 bits of the value of L. 

L L i K s , C s -i <jj-, Cj>: Same as in the PID instruction. 

Execution: Same as in-, except that the descriptor is in the instruc- 
tion word itself. 

COKPARE COLLATED -C CO 

The compare collated instruction compares the contents of two data 
fields, one character at a time, from left to right-, until a pair 
of corresponding characters are found to have unequal collating 
values, or until -the data fields are exhausted- It is a bD-bit 
instruction that occupies one full word {it cannot be split between 
two words} and contains its own data field descriptor. 
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It uses register AQ to contain the first word address of a table in 
storage that contains the collating values to be used in comparing 
characters. The result of the comparison is placed in register XQ. 

Format: 



LOCATION 


OPERATION i 


VARIABLE 


locasym 


cc 


■ 

Li K^i Ca-> KB" 1 *-B 



5=5 




SO 


47 




2«, 


IS 21 17 




a 




4bb 


I "-u 


| 


K A 


I k 


C A I C 9 1 


<8 





Li Lyi Ll ai^e same as in the DPI instruction. 

Ka is any expression! the first word address of the first data field- 

C^ is the absolute expression! the starting character position of 
the first data field within the word at location < A . 

Kr is any expression! the first word address of the second data 
field. 

Cg is the absolute expression! the starting character position of 
the second data field within the word at location Kb» 



Execution: The first 
from register AG. The 
left to right! one cha 
unequal characters are 
is obtained from the c 
the compare continues 
all characters have be 
equal ! the two data fi 
collating value is the 
values are treated as 



word address of the collating table is obtained 
contents of the data fields are compared from 

racter at a- time from each fieldi until two 
found. The collating value of each character 

dilating table. If these values are equal ! 

until another character pair is unequal or until 

en compared- If the collating values are un- 

elds are unequal and the field with a larger 
greater of the two fields. The collating 

t>-bit unsigned integers. 



Note that two unequal characters could have the same collating value 
and would compare equal- Upon completion! register XQ contains a 
bO-bit signed integer as follows: 

XQ = L - N>0 if field A > field B 

XQ = +0 * if field A = field B 

XQ = N - LAQ if field A < field B • 

where N is the number of pairs of characters that compared equal. 
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„f L=Oi then X0=+0. 

The format of the collating table is as follows: 

5^ 53 47 m 35 ^ 53 17 11 
<A0> 



•CA0> 
+1 



■CAD> 
+7 



















oa 


Dl 


05 


03 


04 


OS 


Ob 


07 






















ID 


11 


13 

■ 


13 


■ 


IS 


lb 


17 








• 


.■ ■ 




























- 














■ 




- 


70 


71 


72 


73 


74 


7S 


7b 


77 





COMPARE UNCOLLATEP <CU> 

The compare uncollated instruction compares- the contents of two data 
rieldsi one character at a timei from left to righti until a pair 
of corresponding characters ^.re. found to have unequal values-i or 
until the data fields are exhausted. It- is a bQ-bit instruction that 
occupies one full word -Cit cannot be split between two words} and 
contains its own data field descriptor. The result of the comparison 
is placed in register XQ. 

Format: 



LOCATION 


OPE 3 A 7I0N ' 


^A.tIi-r5'.E "1 


locasym 


cu 


Li <a-> Ca-> Kg-» Cq 



5=1 



50 



U"? 



3q 



25 . ?1 



1? 



4b7 



i u 



1 L L I C 4 i C 8 i K l 



Execution: Same as the CC instruction except that AD and the collat- 
ing table are not used. Instead-, the characters are compared directly 
with each character. regarded as a b-bit unsigned binary integer. 
Register XQ is set in the same manner as by the CC instruction. 
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DISTRIBUTIVE DATA PATH - DDP 

PHILOSOPHY 

The Distributive Data Path is a new hardware feature designed to 
increase the performance and throughput of systems equipped with 
Extended Core Storage -CECS>. If DDP is not available! data transfers 
between ECS and peripheral equipment must pass through central memory 
using a system double buffer- iror a description of ECS I/O buffer- 
ing please see the chapter on ECS Extensions. > The Distributive 
Data Path provides a data path between a PPU and ECS-. allowing direct 
PPU to/from ECS data transfers. The DDP utilizes one access of an 
ECS controller to communicate with ECS. A PPU in turn- communicates 
with the DDP via I/O data channels. Data is transferred across 
this channel in i.c3-bit bytes at a maximum rate of up to one million 
bytes per second. 

The DDP is expandable from one to a maximum of four identical PPU 
data channel interfaces. Each of these PPU interfaces-, called ports-. 
operated independently while sharing a common ECS interface. The 
first interface is part of the DDP. The second-, third-, and fourth 
interfaces aro. the optional DDPRI's. These interfaces sacn contain 
a buffer which is used to assemble 13-bit bytes into an ECS record 
or to disassemble an ECS record. Uhen M30 bits of the buffer are 
available-, a request for ECS transfer .is made. An equal-priori ty 
scanner monitors the four Port-ECS-Request signals and connects a 
requesting port to the ECS Controller interface for an ECS transfer. 
At the completion of one ECS Record transfer, the scanner moves on 
to check for a request from the next port. 

It takes at least MO microseconds to transfer a MflQ-bit ECS record 
between a PPU and a DDP port. The DDP port has buffering to allow 
the data channel to maintain its one mega-byte per second transfer 
rate while- data is being transferred between the port and ECS-. if 
no more than two devices are actively accessing ECS- For example-. 
tQo DDP ports can maintain a one mega-byte rate if nothing else is 
accessing ECSi one DDP port can maintain a one mega-byte rate if no 
more than one other ECS controller access is busy-, such as-, if the 
CPU is accessing ECS. 



Restrictions on the DDP port ar<s that it must oe either the first 
or the second device out of a data channel to maintain a one flHZ 

must be the- last device on a data channel. 



transfer rate and it 
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( 



DDP PROGRAMING 

i 

FUNCTION CODES 

The DDP is controlled via functions from the PPU I/O channel- 
Function Codes are sent to the DDP PPU port with the upper three 
bits containing the equipment select code -C53-, and the remaining 
bits designating the function to be performed. Functions are sent 
out on an inactive channel by the PPU and the DDP responds to valid 
functions by disconnecting the data channel. The function codes 
used to control a DDP port are J 

S001 - ECS Read 

SQQ5 - ECS Write 

S0Q4 - Status 

5Q10 - Clear Port 

All other function codes are either illegal or ignored by the DDP. 
The DDP will respond to. all function codes with the correct equipment 
select code and the remainder of the upper eight bits equal to zero. 
The remaining four bits of the function code must have only one bit 
Set to select the required function, More than one bit set is illegal 
and the results of such a condition are undefined. 

5001 - ECS READ 

This function causes the DDP port to read data from ECS and to pre- 
sent this data to the I/O channel for input to the PPU. The DDP 
responds to this function by disconnecting the data channel. When 
the channel is activated by the PPU, the DDP requires an output of 
two 12-bit bytes from the channel. These bytes are loaded into the 
54-bit address register, with the first byte going into the upper 
twelve bits of the register and the second byte into the lower twelve 
bits. The address register now designates the ECS address of the 
first L0~bit word to. be presented to the PPU. 

The ECS read function has three selectable modes- 

A. The first mode is referred to as Slock Read flode • In this mode 
a new request to ECS is made whenever a sufficient amount of 
buffer register space is available for a new ECS Record- The 
DDP increments the address register once for each bQ-bit word 
it receives such that each subsequent request is made at the 
next higher ECS record address- The DDP will continue to make 
these requests until the data channel is made inactive. 

8. The second mode of operation is the Read I Mode- In the read i 
mode, a second ECS request is never made. The purpose of this 
mode is to eliminate the wasteful second request that would 
be made to ECS under a Block Read when data from only one ECS 
■ record is needed. This mode is terminated when the data channel 
goes inactive. 
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C. The third ECS Read mode does not cause data to be read from 
ECS. This mode is called Function Flag Register mode. Uhen 
this mode is selected-, the DDP sends the contents of the address 
register to ECS and terminates the ECS read condition within 
the DDP. The PPU must disconnect the data channel. This is 
the manner in which a flag register operation is performed. 

The selection of these modes of ECS Read is determined by the two most 
significant bits <2 E3 and 2 2? } of the ECS address given to the DDP at 
the start of the ECS Read. Any time bit 2 d - t is a «l'i Function Flag 
Register mode is selected. If bit 2 23 is a *Q* and 2 22 is a n*-. 
then Read 1 mode is selected. If both 2" and 2 22 are 'Q'i a 81ock Read 
is performed. 

Graphically-, this is: 

g 53 S 52 node 

Block Read 

1 Read 1 

1 D Function Flag Register 

1 1 Function Flag Register 

As stated in the descriptions of the three modes of an ECS Readi 
this function" is terminated by the data channel going inactive. The 
channel can be disconnected by either- the PPU or the DDP- In the 
Block Read and Read 1 modes-, two error conditions exist that will 
cause the DDP to disconnect the data channel. They are: 

ECS Abort 

ECS Parity Error 

If either of these two conditions is received from the ECS Controller 
in response to an ECS request for data-, then the DDP will disconnect 
the data channel after the last byte of the previous ECS Record has 
been transferred to the PPU and when the data channel is in the Empty 
state. The disconnect signal is sent out by the DDP on an Empty 
channel rather than a Full and data. This is done to give the PPU 
the ability to determine whether the DDP is going to send a disconnect 
or. not. If the channel is Full* the PPU can send a disconnect without 
risking a hang-up condition. If the channel is Empty-, a PPU-generated 
disconnect is illegal on the basis that the DDP may disconnect. 

When the data channel is disconnected by the DDPt the status word 
must be read to determine the reason for the disconnect. In the case 
of Parity Errcr->. the PPU may issue a Read 1 function in Maintenance 
Mode to input the data contained in the buffer register. The only 
way to read mere data beyond that is to issue a new ''ECS Read 9 func- 
tion. Note that any ECS Read function must have an address sent to 
the DDP before data can De input by the PPU* 
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The issuance of a Read 1 in Maintenance node causes the data in the 
buffers to be presented to the data channel for input by the PPU 
without sending a request to ECS. Maintenance Mode is selected by 
setting bit 521 of the address to a logical *1*. 

The upper three bits of the Address Register provide these variations 
of the 'ECS Read* function. 



5 53 22 2 221 Functi 



on 



ECS Block Read 

a 1 Block Read in Maintenance Mode 

10 ECS Read 1 

11 Read 1 in Maintenance Mode 

1 Function Flag Register - Ready Select 
10 1 Function Flag Register - Selective Set 

110 Function Flag Register - Status 

111 Function Flag Register - Selective Clear 

These various modes are selected or deselected according to the most 
recent address sent to the DDP. 

It can be seen from the above chart that when bit 523 i s seti Main- 
tenance Mode is _not selected. 223 dictates a Flag Register operation 
and Maintenance Mode does not exist for a Flag Register operation. 

An instruction sequence to do an ECS Read is: 

FCN S0D1 

. ACN 

0AM XXXX-. Uhere -CA> = 2 

IAM XXXX-. Uhere -CA> = 12-bit byte count 

NUN Error: Channel disconnected via DDP: Read Status 
{See para. 3-2.1.S.S> 



B IJM A~\ Wait for change from Active and 

EJM BJ Empty State 

DCN 
A XXX 
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The ECS Read condition within the DDP may be cleared out by 
PPU disconnect a DDF disconnect! a ----- --■ -• 

start Plaster Clear-i or by a 



power-on flaster Cleari 
functioned port clear. 



a 
a dead- 



FUNCTION FLAG REGISTER 



This function is performed any time bit 2^3 of the Address Register 
is set when the address for an ECS Read is loaded into the DDP- The 
Flag Register in the ECS Controller cannot be read directly but may 
be interrogated and/or written into. 

Interrogation is accomplished by selecting and reading status from 
the DDP after 4 the Function Flag Register operation has been performed 
The status word shows whether an Abort or an Accept has been received 
from the ECS Controller in response to the Flag Register word. 

Four Flag Register operations may be performed with the three most 
significant bits of the Address Register -CN> determining which 
operation is to be performed. 



The Flag Word Format is: 



,23 



2 21 2 2Q 



a» 2" 



2° 



NOT USED 



FLAG UORD 



The possible operations arei 

N*M -C Ready Select} 

A bit by bit comparison is made in the ECS Controller of the lower 
eighteen bits of the Flag Register in the ECS Controller and the 
Flag Word received from the DDP. If all' bits set in the Flag Word 
are clear in the Flag Register-, then the ECS Controller responds 
with an Accept to the DDP and enters the set Flag Uord bits into the 
Flag Register. The clear bits in the Flag Uord have no effect on the 
Flag Register. 

If any of the bits set in the Flag Uord are set in the Flag Register! 
then the ECS Controller responds with an Abort and does not modify 
the Flag Register. . ' 

Examples! using only three bitSi are: 

Flag Register * 010 

Flag Word = 101 / 

Result: Accept and Flag Register = 111 

.Flag Register - 010 

Flag uord = Oil 

Result: Abort and Flag Register = 010 
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N*5 {Selective Set} 

Selectively sets bits in the Flag Register from bits set in the 
Flag Word. The only response is an Accept- 

N*b {Status} 

Same as Ready Select-, except that the contents of the Flag Register 
are not changed- {NOTE: This is a Flag Register Status and has 
nothing to do with D£P Status -. function code SQCm.} 

N=7 {Selective Clear} 

Selectively clears bits in the Flag Register from bits set in the 
Flag Uord- The only response is an Accept- 

5005 - ECS blrite 

This function causes the DDP port to assemble bytes from the data 
channel and to write data in ECS- The DDP responds to an ECS Write 
function by disconnecting the data channel- When the channel is 
activated by the PPU-. the DDP will begin accepting data from the PPU. 
The first two 12-bit bytes received from the channel must be the 
address at which the first ECS Record is to be written. These bytes 
are loaded into the SM-bit Address Register. The bytes that come 
after the second byte are regarded as data and sent to ECS- 

The first byte received by the DDP is put into the upper twelve bits 
of the Address Register. The second byte is put into the lower half. 
The Address Register now designates the address of the first bO-bit 
word to be written into ECS- This address is presented to the ECS 
Controller along with a request signal after the buffer in the DDP 
is filled by the PPU or after a disconnect is received from the PPU- 
The Address Register is incremented as the buffer empties into ECS- 
Unless an error condition is encountered-! data will continue to be 
transmitted in this fashion. _ A disconnect from the PPU will cause 
accumulated data to be written into ECS-. and the ECS Write condition 
within the DDP to clear out- If the PPU disconnects the DDP with 
less than an integer multiple of bQ-bit words assembled in the DDP 
buffer registers-, then the partial bO-bit word will be written into 
ECS with zeros in the missing byte{s}- 

A program sequence such as the following will produce a partial ECS 
Write with zero fill. 



FNC 


ECS Write 


ACN 




LDC 


2°10 . 


0AP1 
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Only one error condition is possible on ECS Write. If the ECS 
Controller returns an Abort signal to the DDP-> the DDP will dis- 
connect the I/O channel- This disconnect will be sent to the I/O 
channel in the place of an Empty response to a Full signal from the 
data channel. This will eliminate the possibility of hanging the 
channel when the PPU performs a disconnect- However-, if an Abort 
comes after the PPU disconnects the channel ■> the only way to detect 
it is to do a status check after the disconnect-i waiting for the Write 
Status to drop. 

An instruction sequence to do an ECS Write is: 

FNC SD02 ' ECS Write 

OAil XXXX Where <A}=2 + the number of 15-bit bytes of 

data to be sent {first 2 words ar& address} 

NJN Error: Channel disconnected via DDP: Read Status 

DCN Keeping in mind that the channel must be Empty. 

FCN Read Status: Check for Abort or Accept: continue to 
read status until one or the .other is detected -Cmay 
take as long as SO microseconds}. 

5D0M - Select Status 

This function makes the status of a port 'available for PPU input 
afte-r the channel is activated by the PPU- The DDP responds to this 
function code by disconnecting the data channel. The PPU then acti- 
vates the channel and inputs a 12-bit word. Status may be repeated 
at this point simply by doing another input. When it is desired 
terminate the reading of statusi the PPU must issue a disconnect 
to the data channel. 

Status bits are assigned td indicate,, the folldwing 

5° ECS Abort 

2 1 ECS Accept 

2 2 ECS Parity Error 

2 3 ECS Write 

' 2° - ECS Abort 

This status bit indicates that an Abort signal has been received 
from ECS* 

B - ECS Accept 

This status bit indicates that an Accept signal has been received from ECS 

2 5 - ECS Parity Error 

This status bit indicates that a Parity Error signal has been received 
from ECS* 
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g 3 - ECS Write 

This status bit indicates that the DDP port is busy with a write to 
ECS - When the write terminates n this status bit will clear out. 

Besides being cleared by a port or master clear i the status bits 
■CAbort-. Accepti and °arity Error> are cleared out either by a new 
request to ECS or by reading status. Status must be read to clear 
out a DDP generated disconnect due to an ECS Abort or an ECS Parity 
Error. 

5010 -"Port "Clear : 

This function is a programmable master clear for the data buffers 
and control logic within the DDP associated with the port to which 
this function is issued. This function! as does Deads tart Master 
Clear i clears only that DDP port to which the clear is issued. 



INTERLOCK REGISTER - ILR 

INTRODUCTION 

The Interlock Register -CILR> is another new hardware feature that 
is available on all CYBER 70 machines. It is a fc>4-bit register which 
could be expended to 153 bits. It can be accessed by the PPLMs 
through two data paths. An Interlock, {channel 1S„> will be added 
to each set of 10 PPU's to enable up to 20 PPU's'to access the ILR. 
Initial software utilization of the ILR will include primarily I/O 
channels and pseudo-channels interlocking. 

Interlock Register 

m ** H 

I Word Word Word Word Word; Word iWord , Word Word ; Word : Word ■ 

i 10 ' 1 6 7 b;5 ! M[3:_iLlQ i 

15? ill J.Q7 =iS 53 71 _3 5=1 47 3S 23 11 



m - Word IQ is a bits. 

mm - Word 5 is 4 bits in the t>4-bit Interlock Register. 

OPERATIONS 

Eight operations can be performed on the Interlock Register from 
the °PU. 

1. Set 

Sets a oit soecified by the octal translations ?-•??_ or 
:>J.7? a . fi 
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2. Cigar 

Clears a bit soecified by the octal translations Q >* 77^ or 
^17? a - 

3. Test. 

Checks a bit specified by the octal translations ^ ?? s or 
'^177g and send.- tne PPU a status of 'l" or *0'i depending 
on if the bit is sec or clear- The status bit will be located 
in the bit zero position in the 12-bit word. The other 11 
bits in the status word will be zero. 

M • Read 

One of the b or il. words specified by the octal translations 
> Sa or > 12 are read into the PPU. The upper four bits 
will be zero if word 10 is read • The upper eight bits will be 
zero if word S is read in a bH-bit register. 

5. External Set or Clear 

Sets or clears one of the lower 13 bits from external sources • 
In the 126-bit register! bits b4 - 7b may also be set from ex- 
ternal sources. Bit will be assigned as the 'power off bit' 
and will set when the input power to the flG drops. The power to 
the computer will drop approximately SDO milliseconds after 
bit sets. 

b . Clear All 

Clears all b4 or 123 bits. 

7. Test All 

Tests all bM or 123 bits and sends the PPU a status of °i* if 
one or more bits are set. 

fi. Simultaneous Operations 

Test/Set A test is m&d^ on the bit with the bit ending 

up set. 

Test/Clear A test is made on the bit with the bit ending 

up clear. 
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Instruction Format 



Instruction Code 



LDC 


' ■ i , :-' 


5000 
t XXXX 


OAN 


IS? 


751S 


IAN 




- 701 S 



QXXX 


Read 


1XXX 


Test 


5XXX 


Clear 


3XXX 


Test/Clear 


H XXX 


Set 


sxxx 


Test/Set 


bXXX 


Clear All 


7XXX 


Test All 



Where XXXX is the descriptor word: 



Instruction Code 



N.U. 



N.U. 



Octal Translations 



11 



10 i 



a 



Bits 7 and a of the Descriptor Uord are reserved for future enhance- 
ments and should be zero. 

On the Seti Clear-, and Clear All operations! zero is returned to the 
PPU. 

The only way bits can be cleared in the Interlock Register is by 
doing a 5XXX-, 3XXX-, or a bXXX. 
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CENTRAL HEMORY ACCESS PRIORITY - CHAP 

CflAP' 1 ;; Effect on ECS Transfer 

The Central flemory Access D riority -CCflAP} is another standard 
hardware feature on the CYBER 70 machines models ?? ■> ~>3 ^nd 74 • 
Its primary function is to improve CH-ECS transfer rate by allowing 
only "priority" Cfl accesses -Cread/wr i te> by a PPU to ce honored 
during an ECS transfer. It thus ensures that Cfl-ECS transfers 
are maintained at the maximum rate for a given configuration. 
Without CHAP, any PPU Cfl request can interrupt an ECS transfer. A 
maximum of one PPU request can be honored every ECS record or 
eight Cfl words. This could reduce the transfer rate of a large 
ECS system up to 75 percent-i although a small -C1£3K> sy^iem is 
not affected. 

CflAP prevents non-oriority reads or writes from entering the read 
or write pyramid while ECS is active-- But when ECS becomes activei 
it is oossible that some writes could be trapped in the 'wrj te pyra- 
mid-. This writes that are hung in the write pyramid will not be. 
serviced until ECS transfer is complete. However-, if a oriority 
write appears during this time-. CflAP will interrupt the ECS trans- 
fer and the priority write as well as any non-priority writes that 
were trapped in the write pyramid will be serviced. 

CfUP-'s Effect on PPU Read/liirite 

By allowing only oriority read/write to access central memory-i CflAP 
provides a PPU with en opportunity to access Cfl at a much improved 
rate during an ECS transfer. When ECS is inactive-. CflAP allows a 
PPU to place a reservation for the read/write pyramid if it failed 
to gain access to the pyramid on its initial request. This ensures 
that a PPU with a priority request will gain entrance to the pyramid 
within a few major cycles Cmicroseconds> • To achieve thisi a basic 
change is made to the read pyramid to allow data to flow unrestricted 
through the pyramid and give all PPU an equal chance of getting into 
the read pyramid. This change applies to both oriority ana non- 
priority CM accesses. 

CflAP ' S Effect on SCOPE 3. H 

The SCOPE 3. 4 rotating mass storage device stack processor <1SP/1EP> 
uses CfUP priority for one word Cli accesses within certain time 
critical loops. Such priority Cfl accesses may interruot an ECS 
transfer-, but will not delay it significantly-, since only a single 
word is being read/written. At the same time-, the stack processor 
can continue executing-, rather than waiting for the ECS transfer 
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to complete. The stack processor would be required to ua i t unnec- 
essarily if CttAP priority was not used for the CRD/CUD instructions 

The stack processor does not use priority for CM block transfers'. 
This means that CHAP will prevent stack processor CRM/CUM instruc- 
tions from startinq if an ECS transfer is in progress. The reason- 
ing here is that if the PPU CM block transfer and the ECS transfer 
were allowed to occur simultaneously-! both would be slowed and lost 
disk revolutions would probably result- It is more efficient to 
allow the ECS. transfer to complete i and then honor the PPU CM block 
transfer. 
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SECTION FOUR 



INSTRUCTIONS 



SECTION FOUR - INSTRUCTIONS 
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Instruction Formats 4-1 

Instruction Examples 4-2 

Addressing Modes 4-3 
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Load and Store 4-10 

Add and Subtract 4-11 

Replace Add 4-12 

Logical 4-13 

Shift 4-14 

J ump 4-15 

Problem Sets 4-16 

Coding Examples 4-21 

Central Memory Read/Write Instructions 4-27 

Problem Set 4-30 



4-0 



INSTRUCTION FORMATS 



INSTRUCTIONS OCCUPY ONE OR TA'O V/ORDS 



1. 



f d 



t 



T 



OP CODE 



DELTA: OPERAND OR 

OPERAND ADDRESS 



.THESE ARE FOR INSTRUCTIONS CONTAINING 
SMALL CONSTANTS OR 
REFERENCING DIRECT CELLS 



OP CODE 



m 



lfl-BIT OPERAND .OR 

OPERAND ADDRESS: 

. DELTA * 

H IS DIRECT ADDRESS 

. DELTA * 

D CELL CONTAINS 
INDEX FOR ADDRESS 11 
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14 


12 


LDN 








30 


02 


LDD 








40 


20 


LDl 








20 


12 




3456 


LDC 




* 




20 


00 




0012 


LDC 








• 50 


00 




0773 


LDivi 








50 


00 




0074 


Luiw 






— 


50 


70 


. 




0773 


LDM 



10 



20B 



123456B 



10 



7733 



74 B 



7733,703 



*^ 



ATtoftESSlHG- VNOves. 





*Aax>£ 


OPEftftNT> 


OPCRWD 


EX^KXpue" 




no frt>ow?$s 

* 

C6Nbt>NT| 
$tft£CT 

mEWDftV 

INDENT* AfO 
* 

XM>lRfcCT 


omA Pt I 


a. 

du-m. 

ca> ' 
Cm+(A» 


Ut)N 


X 
1MB 


\h |oa. 


*tvju/mJb^ \aiH5fa;B 
— * ft 

c? iUo i5oo -* ft 








ifl.G|U 




t 3H5G 








3o I 7 H ! 








773B 


50 | 00 1 




*7 1 2>' 


£ 






Vj 


t£o \»ro 




\ ST *13 








MO Uo 













U" 



tvC* inl&A 



I 



dL 



— YH-, 



,H- 

i ■ - U, 1> j£ a W* N | o aT] 



b X** 



s 



_..M "rvuido- X* .Ls\, Sjs^oM! (L&vui&s^fo ((&%%) 



u» 5> cl \ a^n? b 3 lu^e 1 la-J 



E 



3 HS(,j 

&pUlAJB-^ J-O JIa-w A-vy*\- ***** 



V 



^ cL 









V- T> M "71^3 



UliM 



1 



\ o n n 3 



nnru 






^r 






Wl>M "7733 ; 703 



ufrro \ ? 



O 7 7 3 



f*v 






_. __ . . _ ._ _s a 

d 1* ex, dlAswi" aS& - Jir L&vJtaxvui add\j. 
-JUL- jfi CSL^ Iu> \£fcO 

«*e >JiV Iv-o -rusk ^iko-UAj^ C^i^* &*jl SjupJ. ) 



INSTRUCTIONS 



• 




Loads 


and Stores 






LDN 




LCN 






LDC 










LDD 






STD 




LDM 






STM 


. 


LDI 






STI 



-■ - 


. . . 




Adds and Subtracts 


Replace Adds 




ADN SBN 

ADC 

ADD SBD 

ADM SBM 


RAD AOD SOD 
RAM AOM SOM 
RAI AOI SOI 




ADI SBI 


...-.~ . 




t ' . 


- - • . .... . . 




Shift 

• 


Logicals 




SHN 


LMN LPN SCN 

LMC LPC 

LMD 






LMM 


• 


c " 


LMI 






— ■ • - ■ ■ 










Jumps 


Miscellaneous 




UJN ZJN 
LJM NJN 


PSN 
EXN 


• 



RJM 



PJN 
MJN 



Central Memory Reads/Writes 



^> 



^ 



MXN 

RPN 



MAN (Cybers only) 



Peripheral I/O 



¥-7 




ACTIVATE CHANNEL DO PRECEDES INSTRUCTION COOES ?0-7:» 

AOtr-i~8~oiT— C0M5IflHT-r-CCCCCC-,-TO--tAJ~- 
AOO 12-BIT PCS. CUAKTITY, (DO) t TO (A) 
AOO : je-en POS. CUANTITY, noon, TO (A) 



OO-l? -11 IT" PO V.~CU A N T l-ft-,— I MtiHH . ♦ ( 00 ) > y~TCt-< Ai 
AOO t-OIT POS. QUANTITY. 00, TO (A) 
JUMP TO LOCATION HMHM IF CHANNEL 00 IS ACTIVE 
HH'trCE AOO-1 10 (00). RESULT ALSO IN LOW 12-OITS OF"A 

AOO 1 10 ((.)())». RESULT ALSO IN LOH 12-OITS OF A 
AOO 1 10 (Mi!iHf(00>). RESULT ALSO IN LCR 12-BITS OF 
I»F AO'-FUOM (A)-IO-LCCAt ION OO'i ■ ~~ 

tnO) MOUIJS FROM (A) TO 'LOCATION HKMH. 



REPLACE 
REPLACE 
CENl/PAL' 
CENTPAL 



TERMINATES 
DW~CHANNet"1UU — 



REAU 
CENTRAL WRITE TO (A) FROM LOCATION 0,0. 
CCMTl-AL--ll'"fTE-'<l)0»- V-OR03 TC (A) F'JOM LOCAT {ON - PMMH, 
UISCONNECT CHANNEL 00. I/O EOOIP. STOPS ANO BUFFER 
JUMP TO LOCATION HMHM IF CHANNEL 00 IS EMPTY 

•>rnu -function cooc,- in uowkr -12-nirs-or-tA), 

JUMP TO LOCATION MfMM IF CHANNEL 1)1) IS FULL 

SEND FUNCTION CODE, CCCC, CM CHANNEL 00, 

INPUT- (A) -W«»MS 10 LOCATION MHMM FROM CHANNEL' "DO; 

INPUT 1 WOiln FROM CHANNEL 00 TO LOW 12-OITS OF A PEC. 

JUMP TO LOCATION HCMK IF CHANNEL 00 IS INACTIVE. 

rOAn-COMPLJ-CF-ri-OIT CONSTANT 00" (UPPER" lH-niTS-OF-A-REGi-lr 

LOAO A REG, WITH 13-OIT CONSTANT CCCCCC 

LOAD A RFC. WITH (OOI. UPPER 6 BITS OF A REG.=0 

tOA'l ARFG.- KITH- <<OUn i - UPPER 6 HITS OF A REG.-"- ~ 
(f!Hi:lt+(00)) . UPPER b OITS OF A 
fc-DIT CONSTANT, 00. UPPCR b OIT 

TO-LOCATICN MMMMf (00)'. (00 MAY" BE"0' OR 

ANO ifl-niT CONSTANT CCCCCC 




LOAO 
LOAD 

ounp- 



RFG. 
REG, 



WITH 
WITH 



REG.=0 
OF A REG. sO 
OMITTED) 



exclusive 
exclusive 
cxclusivc 
exclusivf 
exclusive 

ANO-,- (A)" 
ANO, (A) 
JUMP, P> 



(A) 



u-oits 

12-OITS 
12-OITS 



OF (A) 

cr-(A) 

CF (A) 



• r% " n T ' 



ANO 
ANO 
AND 



LOWER 
LOUC 
LiltiErt 

louet 

re--EIT"'CCNSTANT _ CCCCCC-- - 

ANO 6-ltIT CONSTANT 01). UPPER 
LOCATIONS, IF (A) < -D, (-31 



(00) 

((00)) 

(HMMH+<CQ)) 
6-aiT CONSTANT 



00 



OP, 

OP, 

CPy 

OR, 

en , , 

ANO . 

1? BITS OF A REG.*0 

< RR < 3D 

JUMPi-l'-V-LOCATION'S,- IF tAV-*-0, -t-31 < RR < 31) <-Q*"*0>- 

OUTPUT (A) WCROS FROH LOCATION KMMM ON CHANNEL 00 

OUTPUT 1 WORO F^CM LOW 12-OITS OF A ON CHANNEL 00 ^ 

„„,,, , Rir-LOCATlQNS,-lF-(A)-->-0r" (-31-5PR 5" 31) 

PASS (NOP), (M.ftY ALSO GE INSTRUCTION COOES 2<.Q0 OR 2500) 

(00) + (A) TO 00 ANO A REG. LOWER 12-0I1S OF (A) ARE SICREO 

<-(f)fl>-)-t-tA) TC" (00) "AND A ■•KEG. -LOWER 12-OITS CF A ARE STORED" 

(ll;11IH(00>) + (A) TO LOCATION MMMMt(OO) ANO A PEG. 

STOi'E P+? AT LOCATION MMMM t ( 00) AHO JUMP TO LOC. HHHHMQO )*! 

yU'iTPAf'T-t-tf-l'IT-POSi-OUANTITYr-'llO) .FROM (A) ; 

SUBTRACT 12-BIT POS. OUANTITY, (TOO)), FROM (A) 

SUOTPACT 12-BIT POS. OUANT IT Y, (MMHM*(DO)>, FROM <A) 

SU-\TPACT-t>-T'IT- PCS. OUAMTIIY, 00, FROM (A) 

CLE'S* THE LOWER 6-QITS OF (A) CORRESPONDING TO 00 




END-OFF NO SIGN EXT 



SELECTIVELY 

SHIFT (A), CC "ITS. +=LLF! CIRC? -=RIGHT, 

PF PL-ACE" *M"I VPAR1 "1 VCV CIO) 7 — RESULT - ALSO I N- LOW - 12-OH S -CF~A " 
REPLACE SUIiTRACT 1 TO ((001). PES. ALSO IN LOW 
SUOTR. 1 FROM (KMMI-H (00) ) . RESULT ALSO 



REPLACE 



12-U'ITS OF 
IN A REG. 



ST inn 
ST OP I 
SI net 
ti.':i;t)t: 

JUMP, 



-LOl.E'< "If 
LOWTR r? 
LONER 12 

01! 10I.AL 



■>I1 TS 
•UTS 
■PITS 

jufp-,- 



l-'C LNf.A r T'.NIj, 



OF 

OF 
OF 
PR 

tf 



1)0 



(A) IN" LOO AT TUN 

(f.) IN UNO)) 

(A) IN (MINIMI (00) ) 

t OCATIOHS- (-115 RR 1 31) " ~~ 

lf.)=D (-31 < RR < 31) 



iiu. 



* 

VQ-- 



^ I- 



0000 
-OlOn-MHMH- 
0200 MMMM 

~ Q<,RR 

95RR- 
06RR 

— 0?.*R 

ioqd 
lion 

— l?O0 - 

i too 

— 1<V00 

imo 

>«ioc-cece 

2tcc 

2?CC 
3D DO 

nun 

-32-MV 
3 TOO 
3 Mill 
JMlfl 
3 b Dl) 
.1/tM) 
<»UDO 

<• i on 

<*2O0 

'.inn 

* una 

v; :n 
-<.i>oo 

i.7od 
.srjo 
''iinn 



cccc 
cccc 
eecc- 



5200 

700 

--5<«oe- 
won 

5600 

• 5/i>n 

611)0 
-62i)ti- 
6300 
6V00 
-GG»0 
V*DO 
F>/'(0 

71 on 
7? or. 

- 7? on 
/vin 

7 r ,W 



MM MM 

MMHM- 

MKMH 

MI1fH 

HHMM- 

MI+CM 

MMHM 

MHKM- 

MHMrt 



MMHM 
MM I'M 
Mr|MM~ 
I1HPH 
KHI'M 

KI1MM 
HHMM" 



PSN 

-LJM- 

PJM 

UJN 

-ZJN- 

NJN 

PJN 

KJM- 

SMN 

LMN 

-tPN- 



M,0 
R 
-ft 



» 

R ' 
•R~ 

D 


70- 



D 



SCN 
I Oh 
— UCM~ 0- 

Htlft U 
SPN 

—toe — c- 
aoc c 
IPC c 

— LMO— c- 
10tJ 

aw) n 
~-*:po — rr 
Lfo n 
sin o 
— RA i— d- 
aco o 
soj n 
— to i— o- 

AOI 
SOI 



-tri— o- — 
su o 

PA I Q ' 

-A 01 

SOI 
tOH M,0 
-A |)M— M,0- 
SP>1 M,0 
LMM M,0 
-5TM— H.O- 



RAM 
AOrt 

— SOH- 
CPQ 
Cl:M 

-GtaD- 
CVM* 
A. Hi 

"I-J'M- 
FJ'1 
EJM 

— IAM- 
IAM 
OAN 

— 6,1- 

ai:n 
orj 

— FAtJ- 



M,0 
M,0 
-hi fi- 
ll 

m,o 
-c — 

r,a 

M,n 
-m,d- 

m,o 

M,0 

-o — 

M,0 


-m,0~ 




- H -- 



PASS <NOP>» (MAY ALSO 8E INSTRUCTION COOES 2d00 OR 25001 

TWMP-fO-tOCfrT-It>f»--HMMM-M0Q:>-. tOO-MAY-BE- -OR- 0MITTE01 

STORF P*2 AT LOCATION MMHM* (DO) ANO JUMP TO LOO. HMMMMOOWt 
UNCONDITIONAL JUMP, RR LOCATIONS l-3t < M< < 31) 

-JUMP-,— Rft-tOCM-IONSr-IF— <A) «K) 1—3-1— *-ftR~S— 3M 1 

JUMP, RR LOCATIONS, IF (A) t 8, 1-31 < RR < 31) 1-0 * *0» 

IF (A) i 0, (-31 < RR < 31) 

-IF~tA>-< — 9, (-31 < RR < 31) 

♦=LEFI CIRC? -=RIGMT, ENO-CFF MO SIGN EXT 
6-nilS OF (A) ANO 6-3IT CONSTANT 00 

-UPPER i?- AITS OF-A RECi=tt 



RR LOCATIONS, 
-PR LOCATIONS, 

<a) , no ens. 

EXCLUSIVE QP, LOWER 
-AMOt-( A)-AM0-6-d IT "CONST ANT- OD.- 



JUMP, 

-JUHP,- 

SHIFT 



SELECTIVELY CLEAR THE LOWER fc-BITS OF (A) CORRESPONDING TO 00 
tOAO A REG. KITH 6-OIT CONSTANT, DO. , UPPER 6 BITS OF A R£C.»0 

6-eiT CONtlAN! UOiUPPEt* 12-8IIS OF- A REG.=»l) ~ 

/%!•*•«>« ,»* nn to *ai 

00, FROM (A) 

cccccc : 



CF 



<■>• 
-LOAO-OOfl'tV 

ADO l-tU TZZ. 

SUniPACT 6-C1T POS. 
-10 A 0- ft -REG.— WITH- 1 ft- 



QUANT lit, 
I!IT CCKSTANT- 



AOO 1-8-OIT CONSTANT, CCCCCC, TO (A) 

ANO, (A) ANO lfl-GIT CONSTANT CCCCCC 
-EXCLUSIVE- OR," (A)" ANOltt-elT CONSTANI-CCCCCC : 

tOAD A REG." WITH (1)0). UPPER 6 HITS Of A REG.»0 

AIM) 12-PIT POS. CUANTITY, (00), TO (A) ^^ 

-SU1 v l1'AC-f-m*---«It-P0-i-,— OUANt ttYr-<oor,-PROM-<A> 

EXCtUSIVE OR, LOVER 13-BITS OF (A) ANO (00) 

STORE LOWER 12-OITS OF (A) IN LOCAdC.il DO 
-tOLD ♦ (A) TOCO ANC A-RfG.LOHG? 12-01 IS OF-|A>-ARe-ST0ReO— 

REPLACE AOO 1 TO (00). PE-SULT ALSO IN LOW 12-eiTS OF A 

REPLACE SUUTR'CT 1 TO (OD) . RESULT ALSO IN LOK 12-DITS OF A 
-LOAO-A RCOi- KITH- (I0l)))i — UPPER" fa 01 IS OF' A' R£&i-0 

AOO 12-OIT PCS. CUANTITY, ((UD)), TO (A) 

SOOTI'ACT 12-PIT POS. QUANIITY, (<00)), FROM (A) 
-CxetUSIVE-O)*-,- LOV.ER- 12-0ITS- CF (A) ANO ((00)) ' ~ 

STORE LOW£.< 13-fiITS OF (A) IN ((Oil)) 

('(Oil)) ♦ (A) 10 (00) ANO A REG. LOHER 12-DITS OF A ARE STORED 
-REPLACe-AOO-t— lU--((00))-i— fiESULT-ALSO-IN L0H-i2-BI-TS0F— A 

REPLACE SUBTRACT I TC ((00)). RCS. ALSO IN LCH 12-BITS OF A 
.LOAD A REG. WITH (MMHM* (00)). UPPER 6 SITS OF A REG.sfl 
-A'llV-12-BU-POS. -CUANTITY,- (MMMMt < Oil) > , TO - ( A) 

SU.lTf'ACT 12-OIT PCS. QUANTITY, (MMMMKOO)), FROM (A) 

EXCLUSIVE OP, LOKER 12-UITS OF (A) ANO (MMMM*(00)) 

-STO^E-LOWER-lf-PITS-OF- (A) -IN-(PMHH+(00))— 

(MMIII'.t(DO)) ■♦ (»> TO LOCATION MMMM* (00) AND A REG. 

REPLACE AOO 1 TC ( KMM«» (CO) ) . RESULT ALSO IN tCM 12-OITS OF A 
-»EPL:ACE-f'JOTP-.-H- FROM- (HHP.K*(0O) ) .RESULT ALSO IN A- REG. 

CrilTPAL WPAO FRCh (A) TO LCCAIIOM 00. 

CENTRAL. READ (UO) HOROS FRCM (A) TO LOCATION MMHM. 
-OEtlTCAL— kPITE- TO-tA)-FrtOlt~L0CAM0N-O0. T~" : 



TC (A) FROM LOCATION KHMM. 
ACTIVE 

I H AC T 1 VE . 

FULL 
EMPTY 

— i f T S OF -A-REfrj — 

CHANNEL 00. 
OUTPUT 1 WIIF-'C r>JCM LOW 12-lUTS OF A ON CHANNEL 00 

OUIPfT-(A) WCnOS f!<CH LOCATION MMHM "CH CltANtlEL- CO 

ACIU'ATI" CHAt>!i e L OD (Pi.'CC'ir.rS IOSCUCriO-J COOES 70-73) 

nrsco-HEn ch-m.-nfl do. i/o ecjip. stops .'.ho ouffer terminates- 

SffH) FHMCT [Cfv i:t;t)F. , in Li."V<'iP-i2-»ITS OF (A), OH CMANtEL 00. 

Kr iu) i'ni.cr !('!.' r 't!:f, ccr.c, l;j ctiftrnirt no. 



CENTRAL WRITE (OC) WOSOS 

JUMP TO LOCATION MMMH IF CHANNEL 00 IS 
-JUMP-TO-LOCATICK-PI'MM IF CHANNEL- 00; IS 

JUMP fO LOCATION MI'HM IF CMAf.NEL On IS 

JUMP TO LOCATION Kf.KM IF CHAONEU 00 IS 
-iN^llT-t-HO^O-FOOM-CHAHNEt-DO-IO-LOH-ia 

INPUT (A) WORDS TO LCC-AT1CH f.MMM FP.OH 



a 



3A 



^ 

% 



LOAD AMD STORE INSTRUCTIONS 



I 



LDN 



load a 6-bi t 
constant into A 



LCN 



- load 3 6-b it 
(complemented) 
constant i nto A 



LDC - load an 18-bi t .constant into A 



LDD 



load contents of 
direct cell 
into A 



LDwI - load- contents of 
memory cell 
i nto ,A 

load contents of 
any cell into A, 
indirectly thru 
a direct cell 



LDI 



std'I 




STM 




STI 



store contents of 
A into direct cell 



store contents f of 
A into memory cell 



store contents of A 
into any cell, 
indirectly thru 
a di rect cell '■* 



ADD and SUBTRACT INSTRUCTIONS 



ADN 
ADC 
ADD 
ADM 
ADl 



SBN 



SBD 
SBM 
SBI 



Adds: 

a 6-, 12-, or 18-bit number 
is ad'ded to the contents of A 

Subtracts: 

a 6- or 12-bi t number 
is subtracted from A 



* 18-bit arithmetic is used 






¥f" 



REPLACE ADD INSTRUCTIONS 



RAD 


AOD 


SOD 


RAM 


AOiVi 


SOfvi 


RAJ 


AOl 


SOI 



. a 12-bit number (unsigned) 
may be added to the A register 
and to the memory location 

. the number 1 " 

may be- added to or subtracted from 

the A regi ster 

and the memory location 



* 18-bit arithmetic is used * 
* the result is in A and memory * 






,1) 
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LOGICAL INSTRUCTIONS 



im 


LPN 


LMC 


LPC 


LMD 




LivhVl 




LM 1 





SCN 



l 



:/0 



exclusive or: 

a 6-, 12, or 18-bit number 
may be exclusive ored with A 

and : 

i • 

only a 6- or 13-bit constant 
may be anded wi th A 

selective clear: 

a 6-bit constant 

may selectively clear bits in A 



V 
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SHIFT INSTRUCTION 



SHN 



LEFT shifts: 

. end-around 

'.. ie SHN 6 

shifts A left 6 bits 

~ before: (A) = 000005 
after: (A) = 000500 



RIGHT shifts: 

. end-off 

no sign extension 

. ie SHN -6 

shifts A r i ght 6 b i ts 

zeroes are filled in from the left 

» • 

before: (A) = 777774 

after: (A) = 007777 «- r^otel 
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JUMP INSTRUCTIONS' 



unconditional: 

UJN - jumps up to 378 locations 
forward or backward 

LJtvi - jumps any number of locations 
forward or backward 



rjm 



jumps to any. location 
plants return address there 
executes instruction in next word 



cond i t i onal: 



ZJN 
NJN 
PJN 
MJN 



jumps 
jumps 
jumps 
jumps 



i f A is "+0 

if A is not +0 

if A is positive 

i f A is negat i ve 



*$* 



* conditional jumps are 
up to 37g locations 
forward or backward 

*. address field may contain 
_ a number 
' * ~ (jump i s to P + n) 

or a location symbol 

(jump is to the location) 



{Y*0 



Instruction Problem Set 1 



Contents of the following core locatiors are given. 
All numbers are in 



i octal 


• 




•C002S} 


, 


1234 


■C0034} 


= 


1111 


{Qi00> 


a 


1111 


-CQ12SJ 


= 


2222 


■C11113- 


= 


7777 


{1234} 


= 


4321 


{1334} 


s 


3333 


■Cl3kl> 


= 


1234 


■C234S} 


= 


4444 



Work each question indepently. 

Show the contents of the A register after the instruction 
has been executed* 



1> LDN 2S 

2> LDD 2S 

3> LDM TOO 

4> LDM 100-.25 

S> LDI 2S 

b> LItl 0-.2S 

7> LDC -100 

6> LDN -2S 

«}> LDM 1111,25 

10> LCN 25 . 



■CA> Register 



11* How many words of code do the 
above instructions generate? 



.u 



>K 



;^ 



*'Z 



On the following store instructional indicate: 

The contents of the A register after the star 

The contents of the core location 

The location at which the data is stored 



12> LDC l23MSt=B 
STD 2SB 



13> LDC l23MSbB 
STM 10008 



m> LDC l23M5bB 
STI 2SB 



1S> LDC 123MSLB 

STfl l0Q0Bn2SB 



lb} LDD 2SB 
ADN 2SB 



<A> 

■Cioc} = 
loc is 

<\1 : 
■CloO = 
loc is 

■CA> 

-Cloc} •■ 
loc is 

■EA> 

■CloO « 
loc is 

-CA> •• 
{A} 



Instruction Problem Set 2 



Use the data given in Pro bl ere Set I 
U'ork each problem independently 

{Note thac each problem has several instructions 
to be worked cumulatively} 

Indicate the contents of A after each instruction is executed 
-(The problems are numbers 17-33 on the following page} 



V-/7 



m. 


LDI. 
SON 


3MB 
b 


ia> 


LDfl 
ADD 


10DB 
1QQB 


n> 


LDD 
SBD 


3MB 
■3MB • 


20> 


ADI 
SBI 


123MB 
258 
3 MB 


21> 


LDfl 

."■ ADC 
STfl 


SL23MB-.3MB 

l23M5bB 

2SB 


22 > 


LDfl 
ADfl 
ADM 


■lOOB 
lOOB 
1C0B-.25B 


23> 


LDfl 
SBfl 
SBfl 


125B,2SB 

12SB 

l0DB,25B 


2M> 


LDC 
SHN 
SHN 
SHN 


l23M5bB 
1MB 
-TIB 
3bB 


2S> 


LDM 
LflN 


l3blB 
MbB 


2b> 


LDC 
LPN 


23MSB 
123MB 


2?> 


LDI 
SCN 


2SB 
2SB 


Hfl} 


LDC 
LMD 


!23M5bB 
25B 


211 


LDN 
SHN 
ADN 
LMI 


22B 
1MB 
S5B 
3MB 


30> 


LDC 
SHN 
LPC 


l23MSbB 

-b 
l23MSbB 


31 >. 

. • ■ 


LDC 
SHN 
LfIC 


!23MSbB 

-118 

l23MSbB 


32> 


LDM 
SHN 
Lflfl 


lOOB 
b 
3 MB 


33> 


LDfl 
SHN 
STM 


100B-.25B 

b 

3MB ,250 



■CA> • 
•CA* = 

CA> = 
•CA> = 

■CAJ = 
<A> * 

,-CA* = 
■CA> = 
•CA> = 

■CA> - 

<A> * 

■Cioc> m 

' -CA> - 
<A> * 
•CA> = 

■CA> = 
■CA> = 
•CA> = 

*A> = 

-CAJ = 

• -CA> = 

iA> = 

■CA> * 

■ca> = ; 

■CA> ». 

■ca> = ; 

•CA> = 

•ca> = ; 

*A> = 
-CA> = ' 



<A> = 



<A> = 



V-/Z 



_. -CA> * 



•CA> = 



•CA> = 



Instruction Problem Set 3 

Use the data given in the core locations in Problem Set 1 
The A register contains 123H5bJ 



york each problem independently. 

Indicate the contents of the core location and A register 
after each instruction is executed* 



1. 


RAD 


3MB 


{34} 


2. 


A0J> 


3M8 


■C3M> 


3. 


SOD 


2Si3 


{25} 


M. 


RAI 


25i3 


{loc} = 
loc is 


5. 


AOI 


343 


{loc} = 








loc is 


t>* 


SOI 


343 


{loc} = 








loc is 


7. 


RAM 


123MB 


■C123M} = 


5. 


AOfl 


12 348 


{1234} = 


*1. 


son 


HUB 


{1111} = 


ia. 


RAfl 


1D0B-.2SB 


■CloO = 
loc is 


n. 


Aort 


253-.34B 


{loc} a 
loc is 



{A} 
{A} 
{A} 
■CA> 

-ca> 

{A} 
{A} 
{A} 
{A} 

•CAJ 



V 
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ANSWERS - PROBLEM SETS 







16. 1234 










0012 3 4 




<^ET 


ll> 


/set 


4> 




1. 


25 


17. 


0088S8 




2. 


1234 


1261 




007771 






001272 




3. 


1111 




18. 


001111 




26. 


002345 




4. 


3333 






error 






error 




5. 


4321 




19. 


001111 




27. 


004321 




6. 


4321 






000000 






004300 




7. 


777-767- C*7 


7 


20. 


004321 




28. 


123456 




8. 


error 






010642 






122662 




9. 


4444 






000643 




29. 


227722 


i 


10. 


777752 




21. 


004444 




30. 


001014 




11. 


15 






. 130122 




31. 


123575 




12. 


123456 
3456 






0122 


in loc 


25 








loc 25 




22. 


001111 




32. 


110011 




13. 


123456 
3456 
loc 1000 




23. 


002222 
005555 
001234 




33. 


333300 
3300 in 


1270 


14. 


123456 
3456 
in 1234 




24. 


777011 
773456 
123456 




- 






15. 


123456 
3456 
loc 2234 


■ ■ » 




561234 
000561 
610005 




























<fSET 


4 




1. 


4567 


124567 




7. 


7777 


127777 




2. 


1112 


001112 


. ., 


8. 


4322 


004322 


■* - 


3. 


• 1233 


001233 




9. 


7776 


007776 




4. 


7777 


127777 




10. 


7011 


127011 






1234 


-oioooo- 




loc 


1334 








5. 


0000 


010000 




11. 


* 


(1136+1) 




loc 1111 






loc 


1136 






, ■ . ■ ■ 


6. 


7776 


007776 














loc 1111 
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1. 




CODING EXAMPLES 



ABT 



What does this code do' 



ABT 



5. How to fix a jump that won't reach: 



PJN 
LJM 



*+3 
ABT 



ABT 



code: 

100 
words 



) 



3. HOW THE RETURN* JUMP INSTRUCTION WORKS 



»o9 
'TAtT 



ORG 


1000B > 

1 

u 

.JAGiM 

100 



a. 
b. 
c 


-CTAG> = 


LDN 


•CTAG+1> = 


STD 
RJM 


Where does execution 
continue? 


DATA 
DATA 


Why is P+2 the 
return address? 



M. 



STfl 

LJn 



*+3 
TAG 



J 



Where does the 
STM store? 



^ 

V 



¥-2/ 



S« HOU TO MAKE A LOOP 



LDN 

STD 



me 



LP 



How many times is this 
loop executed? 



SOD 

NJN 



me 

LP 



fa. HOU NOT TO T1AKE A LOOP 



LP 



LCN 
STD 



AOD 
NJN 



10B 



108 
LP 



Uhy is this a hung loop? 



7 . HOU TO MOVE CORE 



6*ven: -CIS} * 1D00B 
•CI?} = 20008 



b. 



LOOP 



LDfl 
STM 

LDI 
STI 

LDC 
STD 
LDI 
STM 
AOD 
ADC 
MJN 



0-.15B 
1000B-.1SB 

1SB 
17B 

10008 

1 

1 

1000B-.1 

1 

-1077B 

LOOP 



) 

J 



r 



In each examplei 
how many words are moved-i 
and from what locations 
to where? 



a* 



b-. 



c 






5- HOU TO HAKE AN INCLUSIVE OR 





LDH 


TAG1 




STH 


AND+1 




. LDM 


TAG 


AND • 


LPC 


** 




STD 


2 




LDtl 


TAG 


- 


Lflfl 


TA61 


TAG 


ADD 

? 

DATA 


a 

1264B 


TAG1 


DATA 


MMMMB 



Uhat is the inclusive 
OR of 1264 and MMHMf 



b« Is it necessary to 
load TAG1 and store 
it in the LPC 
instruction? [ 

c« Uhat value does ** 
assemble as? 



9. HOU TO ADD lfl-BIT NUMBERS 



& 



Given: 

(IN )= 0012 
(IN+1 )= 7?Sb 



IN and IN+1 represent an Ifi-bit 
relative CM address which must 
be updated 



LDC 
RAM 
SHN 
RAM 



100B 
IN+1 
-12 
IN 



1277SL 
100 

,ie lauost, 



100 a is bM ia 
1 pru 



f~ 



£3 



23 



13. ALGORITHM TOR WORKING WITH 12-BIT SIGNED NUM8ERS IN MEMORY 



a. DATAl 


DATA 


123MBi7b43B-»a00SB 


DATA2 


DATA 


20Q0B-i7523B-.7?bbB 


ANSWER 


BSSZ 

? 

LDN 


3 
2 




STD 


2 


ADD 


LDC 


7700008 




ADM 


DATA1-.2 




ADM 


DATA2-.2 




STM 


ANSUER-,2 




SOD 


2 




PJN 


ADD 


b. X 


VFD 


12/DATA1 


Y 


VFD 


12/DATA2 


Z 


VFD 

r 

DUP 


12/ANSUER 
3i7 




LDC 


77000DB 




ADI 


X 




ADI 


Y 




- STI 


Z 




AOD 


x . ""* 




AOD 


Y 


DATAl 


AOD 

J 

DATA 


Z 

123MB -i7bM3BiD0.0SB 


DATA2 


DATA 


2n00Bi7S23Bn77bbB 


ANSUEF 


BSSZ 


3 


•> 

flues t ion: 


What type o 


f numbers are in: 


DATAl 




• 


DATA2 






ANSL'E!", 







/•a/ 



'H 



//. 



INTEGER HULTIPLY 



ANS 



LDC 


aoo 


STD 


1 


SHN 


M 


SBD 


1 


SBD 


1 


SBD 


1 


STM 
SHN 
STM 


ANS+1 

-12 

ANS 


< 

BSSZ 


2 



What are the numbers 
multiplied? 



How many words of 
core does this code 
occupy? 



/£, 



INTEGER DIVIDE 



DVDN 
DVSR 
ANS 
REfl 



DIV 



OUT 



DVDN 

DVSR 

ANS 
REn 



EdU 
EfiU 
E-C2U 
Et3U 



LDN 
STD 
LDD 
SBD 
I1JN 
STD 
AOD 
UJN 
ADD 
STD 

1 

DATA 

DATA 

9S3Z 
BSSZ 



10B 
11B 
12B 
13B 



ANS 

DVDN 

DVSR 

OUT 

DVDN 

ANS 

DIV 

DVSR 

REM 

30 
13 
1 



What -numbers are 
divided? 



What is the answer? 



c. What is the remainder? 



O0> - 30 
{11} = 13 



V-as 



ANSWERS TO CODING EXAMPLES 



aS 



1. Assembly error. 

ABT is too far away. 



2. The PJN jumps around 
the LJM. 
The LJM can reach ABT. 



a. 100 

b. 1004 

c. TAG+2 

d. RJM is two words 

Second word of LJM 
instruction. 



5 . four 



6. The AOD in this case 

always leaves (A) Y 



13. +1234 
+2000 
+3234 



-0134 
-0254 
-0410 



+0005 
-0011 
-0004 



Solution formula: 



770000 


770000 


770000 


+1234 


+7643 


+0005 


771234 


777643 


770005 


+2000 


+7523 


+7766 


773234 


007366 

1 

007367 


777773 


//. a. 800 


x 13 




b. 12 






IZ.- a. 30 *-13 




b. 2 







c, -4 



7. 



a. 
b. 
c. 



one word - * 

from 1000 to 2000 

one word h 

from 1000 to 2000 

77g words - 

from 1000+ to 2000+ 



8. a. 5664 

b. yes - 

there is no LPM instruction 

c. 



¥-*6 



/Mf 



^ 



CENTRAL ^EiviORY 



READ and WRITE INSTRUCTIONS 



CRD - reads one word 
CRivi - reads a block 

Ci¥D - writes one word 
CWi\1 - writes a block 



0* 



ftJ7 



FORMAT OF THE CRD 

1. Reserve a PP buffer to read the data into: 

(Locations 10-14 will be used) 

2. Load "CM absolute address into A: 

LDC 123400B 



3» Execute the Central Read instruction: 



CRD 10B 



PP memory location 10 
is beginning of a 
5-word PP buffer 
to contain 1 CM word 



* After the Read, (A) is not destroyed * 
(in this case, 123400g) 



<$£ < **g 






> 



Lh 



FORMAT. OF THE GRiVI 

1. Reserve a PP buffer to read the dixa. into: 

BUF BSSZ 20 

2. Store the block length (CM words) in a direct cell: 

LDN 4 

STD 10B 

3. Load the absolutized CM address in A 

LDC 123400B 

4. Execute the Central Read instruction: 

CRM BUF.10B 

PP Buffer Direct Cell 
: to read into containing 

CM word count 



♦ ••After the Read, (A) is -2M LWA-fel * 
(in this case, 12340 <g) 






7 



•a 



/v*4? 



W 



1. 



2. 



LDC 

CRD 



LDC 
CWD 



Instruction Problem Set #4 



400B 
SOB 



60000B 
10B 



a. (A) = 



b. What does this code do? 



a. (A) 



b. What does this code do? 



3. 



LDN 


16 


STD 


2 


LDC 


400B 


CRM 


BUF,2 



BUF BSS 



80 



When the Read is finished, 
but before the original P is 
restored, what is: 



(A) = 

(Q) - 

(p) = 



(loc 0) 



4. ADDR DATA 



DATA 


002IB,2222B 


1 




LDN 


5 


STD 


2 


LDM 


ADDR 


SHN 


12 


ADM 


ADDR+1 


CWM 


BUF,2 



BUF BSS 



25 



What does this code do? 



•t 
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SECTION FI.VE 



SYiSIBi DESIGN 
CODING CONVENTIONS 



SECTION FIVE - CODING CONVENTIONS 

CONTEXTS 

Description Page 

Coding Conventions 5_1 

Symbol Definitions 5_2 

Examples of Good Code 5_3 



S-G 



CODING CONVENTIONS 

All the previous coding examples have been slanted toward the 
use of the instructions. Note that they used absolute CM and 
PP addresses and constants rather than system symbols. 

Good PP programs should alvravs. be coded using system symbols. 
This is for two reasons ; 

1. The names will become recognisable so one can see 
what the program is doing. 

2. Most important : When the system is changed, a program 
which used system symbols and proper coding setup can 
be reassembled and will still run. 

The symbols are accessed on the COMPASS control card: 

COMPASS (S» SCPTEXT) 

*THIS CANNOT BE EMPHASIZED STRONGLY ENOUGH** 



Symbol names on pp. 'Ill, 112 

100—103 



S-l 



31 



t 



£'■-■ ^ 






* 



SYMBOL DEFINITIONS 



D . X X A DIRECT CELL IN PP MEMORY 



EXAMPLE 

D.FFO is loc 50 
D.PPIRB is loc SO 



R . XX A PP RESIDENT ROUTINE 



R.IDLE is loc 103 



iVl . X X A MONITOR FUNCTION 



M.DPP is 12 
M. ABORT is 13 



T • X X A SYSTEM TABLE IN CMR 



T.FNT is 

FILE NAME TABLE 



P . XX A POINTER IN CMR TO A TABLE 



P.FNT byte is 
ADDRESS OF FNT 



C • XX A BYTE IN A CMR WORD (0-4) C.CPRA is 3 






W.xx 



F »xx 



or 



A PP CONSTANT 



L . X X LENGTH OF A CMR TABLE 



or 

A PP LENGTH CONSTANT 

A WORD IN CMR: 

PP COMMUNICATION AREA 
CONTROL POINT AREA 

AN ERROR FLAG VALUK 



C.PPFWA is 1000 

L. TAPES is LENGTH 
of TAPES TABLE 

L.PPHDR is 5 



W.PPMES1' is WORD 2 
of PP COMM ARE*. 

W.CPSTAT is WORD 20 
of CP AREA 

F.ERPP is 3 
(PP Abort code 
passed by M. ABORT) 



70 



EXAMPLES OF GOOD CODE 



1. HOW'TO READ THE PP INPUT REGISTER -ROM CENTRAL- MEMORY 
AND CET THE CP NUMBER AND CP AREA ADDRESS 



LDD 


D.PPIR 


CRD 


D . PPIRB 


LDD 


D.PPIRB+1 


LPN 


7 


SHN 


7 


STD 


D.CPAD 



2. HOW TO GET RA AND FL AND BRING THE.* INTO THE PP 



LDD 


D.CPAD 


ADN • 


W.CPSTAT 


CRD 


D.TO 


LDD 


D.TO+C.CPRA 


STD 


D.RA 


LDD 


D.TO+C.CPFL 


STD 


D.FL 



3. how to absoluti:e a central memory address 



*■&" 



LDD 


D.IN 


SHN 


6 


ADD 


D.RA 


SHN 


6 


ADD 


D.IN+1 



6'3 



4. HOW TO CLEAR 5 PP WORDS 






LDN P. ZERO 
CRD D.TO 



CM ADDR CONTAINS 
CLEAR D.T0-D.T4 



This is faster and uses less code than; 



LDN 





STD 


D.TO 


STD 


D.T1 


STD 


D.T2 


STD 


D.T3 


STD 


D.T4 



5. HOW TO CHECK TO SEE IF THE CPU IS RUNNING: 



RPN 
STD 
RPN 



LPC 
SEED 

NJN 
UM 



7777B 
2 

OK 
TIMOUT 



OK 



S~¥ 



6. HOW TO WRITE A PP BUFFER TO CENTRAL MEMORY 
- 32 PP WORDS - 



LDN 


7 


STD 


7 


LDN 





STM 


IN+32 


STM 


IN+33 


STM 


IN+34 


LDD 


D.IN 


SHN 


6 


ADD 


D.RA 


SHN 


6 


ADD 


D.IN+1 


CWM 


IN, 7 


LDN 


7 


RAD 


D.IN+1 


SHN 


-12 


RAD 


D.IN 



IN BSS 35 



The above code wrote 35 PP words, which is 7 CM x<rords, 
to Central Memory. The last 3 bytes were zero, because 
only whole CM words may be written. 

The code also updates the IN pointer. 



s-f 



PT 70 (U^J&ousM Mjl ppuctu. A-d Ha &<x4* oo^^J ofesxwf ♦ 
RA-i-70 



Si 



6010 " 
36*S 

•1377- 

0fi06 

3055- 

1006 

3165- 

6210 

0370" 



Hft+'?7 




i.0^ 



UNPfi 



rtZeao 
cno o.to — 

A00 PT70 

SCM 77B" 

NJN UNR5 

LOO "— O.HA 

5HM 6 

ADD " PT70 

CWO D«T0 
UjN~tINp6 



Ci.tflR ncaT Op F\A*yCd ASEa 



':'•' ;'■' 






p o 




>=> <3 




# p 




c o 




<L t? 




cvfc *l 


'; 


-x> 




V3> -A 




"1 O 


t 


Tf 




««» 




%-• 




v' 




— \ 




■ c 




O 




... 


iAj 


3*3* 


1AJ , 


" 3*4 


1AJ 


3*5 


1AJ " 


- 346 - 


1AJ 


3*7 


UJ" 


~" 3*8 ' 


1AJ 


3*9 


1AJ~ 


350 


1AJ 


351 


UJ """ 


" 352 




i 

! 
1 

1 




t*> ! 



Scope 3.3 f 3>y 



G«ve<i s 


(ft'i CJE^CtajUvA> 0> Mouq (X*A a> TAJUU(X<yi. QvaAJW, a^d>J2^'» 
• 


OX 


Jl&O, 




ppm£S> 


) 

^ 


\ 


■ ■ . • 






• 
* 
• 


R.nrn 


TRAHSM11 


r DAYF1LE MESSAGE 


STL 




5«0 

SAl 




■ i 




• 
t 


CAttlNG ScOUtMCE 


. 


STL 

SIL_ 


51? 








« 

„i * 


L0*0 
R.fy 


(FLAG) LOCATION OF MESSAGE 

R.CFrf 


STL 
. STL,, 


5-U 

Shi 










« 
* 


ACTIO 


KIT f-rsSAf.c TO PI> »<S'S*,k«E. iKEs 
MOM 11 Oft FUNCTION K.OFM«<fLAG> 


STL 

STL 

SIL 

5!L_ 

STL 




5a^ 
5^7 








r 

* 
• 
• 


CALL 






SqO 
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SCPTEXT MACROS 



PPENTRY ft aero. 



Used as first instruction following ORG in a primary level over- 
lay. PPENTRY generates code to set up low core parameter as 
follows: 



D.PPIRB through D.PPIRB+M 
D.CPAD 

D.RA - - • ~ 

D.Fl - ...'..-• - 



Input register eontents 
Control point address 
Reference address/lQOB 
Field lehgth/lOQB 



Address field of the. PPENTRY macro should contain: D.PPIRBt 
D.TO. 



• C&do,! 



ypg^TRw— HA CR-Q-- S ^rT- 

LOO D.PPIR 
&RO-? — — - 






IFEQ T,Q.Tfl 



ELSE 

-€-^R H* Ar^fr-^-fil-tr-E F P ft 



ENOir 

.OPS1.U Oy , c"-n-n» 



y^Ls. oj RfMrUia oiL^-o eLfi-A^L. 






r> 



>k 




ENn riacro 

G< 
o 

the 
addi 
ui 

to genen _ . ._.__.._ _.,_ „ J ,.. W „^. 

contains only an X> An exit from suDroutim 
by jumping directly to the generated symbol. 



Coder 

MACRO ENM,M»X 
~--I-PG--Mf- r H- X » *■ y 2- 
N.»X LJK 

fFGP— i- 

~LJM 

eTt'V curie 




2>&fl- <2./^^a>i^i2j2j Qr,\J **JuA P&GJl. 
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HOW TO GET IN AND OUT OF A SUBROUTINE 



1. 



RJM SUB 



SUB 



EN.M 



LJM 



X generates 



SUBX 



SUBX 
SUB 



OlOO 



0000 



2. 



RJM 



SUB 



SUBX 
SUB 



LJM 

EQU 



* * 
* 



-1 * 



LJM SUBX 



put tag SUB 

on second word 

of LJM i nstruct i on 



t t> 
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UJK Macro 

Generates UJNorLJH instruction-, depending on length of jump. 
v In general-, the lump must he h ackuard- since symbols used in 
S address field must have been previously defined. Macro 'is 
T^C usefu l f ° r ex -. lting from sma11 subroutines subject to expansion, 



ujk Marco p UJ>V< ^^^ ^ 

UJN p U^Ni Sh. U^tA 

-^FCP— 1 : 



LJM P 



LDCA Macro 



\Jt, r« r ^ lster . wlt h absolute Ifi-bit central address. Re- 
lative CM address is obtained from two consecutive PP low core 
f;" 3 ;.^ :V; st °f.«hich is specified in address field ol 
LDCA macro-, CM address is assumed to be right justified within 
these two words. Contents .of D.RA are added to CM address. 
mfu L I USQful /° r lofding many different CM addresses. Space 
may be conserved by using a subroutine rather than a macro if 
the same address is to be loaded three or more times. 



Q&U'. 



-fc-oe a— ttft-esH>— a- 

LDO A 



^xcu-.^aJk. ; 



— l-pn-^t* _ Ufcch D.IM 

SHN 6 

— -A9 D .PA — — , e^x • 

SHN 6 V^Q. >-e-S.oCti-a.g. am 



-L f) r. a r k< n > 
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CRT Macro '' QoaOOvoJ/ ^acH sj) w<LiHfl^dt " 

Reads contents of a C M word the address of which is contained 
in a central memory pointer. Address field of CRI macro con- 
tains Xi Y-» and Z subfieldsn in that order. 

X b-bit CM pointer word address 

Y First of five PP low core cells which will contain the 
desired CH word. 

Z Byte within CM pointer word containing 12-bit CM address 
of desired word. 



QjodjLl 



CRT HACPO X,Y,Z 
L-ON-X 



CRD Y 

•fcO O 'Y+g- 



CRO Y 



* 

CRI . P.ES>T> X.TO , O 

D„T0-T>.TM. To SJLxa>u-JL M4o^ST ; fi^JL. 



/-r 



B IT Hacro 

■ » HU M***— ■ I . III . HUH I 

Generates no codei merely defines a symbol in the location field* 
Value assigned to symbol is a 1-bit mask where the bit is 
positioned according to the value of address fields Bits are 
counted from right to lefti beginning wr.th zero. Thus-t the 
statement MASK BIT 2 would set nASK equ.»l to M» nacro is 
useful for generating 1-bit flag values with the S.x SCPTEXT 
symbols© 



Cask; 



— -41 A£P o-f-H-rRT- 1 /- 
R SET 1 
Oyp._-y.y_l 

R SET R*R 



Er ample : 

MASK BIT 2 

generates a constant 

called MASK containing a bit 

in bit position 2. Same as: 



MASK SET 



LDK flacro 

Generates LDNi LDCt or LCN instruction depending on size of 
its argument-! which may be any valid address expression- This 
>ciero is recommended for referencing SCPTEXT symbols for Cfl 
pointer words. 



■Ceck' 



-t-OK— MAC-*-&-A- 



LOCAL X 



X SET A 
—JPL-T— >V0-r5- 
X SET -y 



LCN X, 
-J-FC-P-f ; 



IFCP A 

-I-Fl-T-- >Vi-0-(»ri-r5- 
LON X 
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ADK Macro 

Generates ADNn ADC-« SBN-i or no code depending on size of its 

argument! which nay be an address expression. This macro is 
recommended for referencing SCPTEXT symbols for control point 
additives -CU.x symbols}. 



C*k*. 



-A-QK-MACH^-^V— 
LOCAL X 

IFO IF I «H=-rA- 

X SET A 
- IFLT y,0,3 

x set -:< 

SJ3K— X 



IFCP t- 

— iF-t*— ; mwwe-rS- 
IFN£ :<,o,i 

— A9iH-X — 



. ifcp :? 

-tFD-E-hW-rF- 
AOC A 



SBK flacro 

Generates SSN Cir ADC depending on size of its argument. All 
symbols in its argument must be defined. 



Czxk-. 



SBK MA<"po A?G 



con sn A^G 



I^LT* rCM,i:0B,2 

S3N-r C-f : 

IFCP 1 

■*oe — -ee* 
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17 




X7 




15 






SiS. 
* i 



:j 



fig. a 
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a Rerun 

b Rerun priority 

C Exchange dump 

d EXPORT/lrtPORT 

e INTERCOM 

f . Reprocess 

g Abort bit for exit 

h Clear flag 

i Sequencer flag 



1 Labeled dump 

m 00**no map-i 01-full map, 3.0-partial map 

n CHECKPOINT has been taken 

p EXIT card encountered 

q Control card end of record 

r REDUCE flag 

s SNAP 

t TRACE 

u Private disk pack flag 

w LOADER QO-PP LOADER, 01-CP LOADER 

oq Private pack overflow 



Note i: also U-CPEF, U.CPSPt, U-CPFL 

Note 2: Id-wait, X-recall-. A-requires CPU A, 8-requires CPU 81 

Y-auto-reca 1 1 ■> H-storage move 
Note 3: also U.CPOUT, U.CPFLAG 



Reference Words U.CPPF2 and U.C !3 PF3 

A HICY 

8 INCOM 

C NEUNAHE 

D PP COflP. FLAG 

E WAIT 

F PRIORITY 
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CONTROL POINT AREA ERROR FLAg VALUES ' -C3. 3> 



1 

e 

3 
4 

s 

b 

7 
10 
11 
12 
13 
14 
IS 
lb 
17 
20 
21* 
22 
23 
24 
25 
2b 
27 
30 
31 
32 
33 
34 
35 
3b 
37 
40 
41 
42 
43 

44 
45 
4b 

47 
50 
51 

52 



F.ERTL 

F.ERAR 

F.ERPP 

F-ERCP 

F.ERKE 

F.EROD 

F.ERK 

F.ERRN 

F'.EREX, F.ERCC 

F.ERECP 

F.ERJCi F.ICCD 

F.ERPA 

F.ERRCL 

F.ERHAN6 

F.ERMSL 

F.IUABT 

F.IHEAD 



F.IMYGE 



F.ITL 
F.IFL 



F.IOUT 

F.IPNRD 

F.ISYS 

F.ICRD 

F.UBCRD 

F.IINP 

F.IFMT 

F»IFNF 

F.IDSPF 

F.ILLFN 



TIME LIMIT 
ARITHMETIC 



>R 



PP ABORT 

CP' A30RT -CAijT 

PP CALL ERROR 

OPERATOR DROP 

KILL 

RERUN 

CONTROL CARD 



■Ctt-ASORT* 

"■■ " IN RA- 



3*^> 



ERROR 

ROR 



ECS PARITY 

JOB CARD ERROR 

PRE-ABORT 

AUTO RECALL ERROR 

JOB HUNG IN AUTO RECALL 

MASS STORATE LIMIT EXCEEDED 

USER ABORT 

REQUEST FOR HEADER LINE TOO 

LONG. ROLLOUT RECALL ERROR 

NOT AUTHORIZED TO USE ' 

PROG. DO NOT UNDERSTAND 

CONTROL CARD 

ERROR. 

LOADER ERROR 

flYSTERY GUEST LOGIN 



OUT OF TiriE 
TINE EXCEEDS 
F.L. EXCEEDS 



AUTHORIZATION 
AUTHORIZATION 



OUTPUT FILE ERROR 

PRINTER NOT READY 

SYSTEM ERROR 

CARD READ ERROR 

JOB CARD ERROR 

INPUT FILE ERROR 

FORMAT ERROR {READER NOT READY} 

FILE NOT FOUND {ACCOUNTING HEADER} 

ILLEGAL DISPOSITION FOR PERMANENT FILE 

ILLEGAL FILE NAME 

FILE GUOTA EXCEEDED 
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59 



CONTENTS OF RA + Q RA+77 IN 

USER'S FIELD 

GO/PAUSE flag 



BA+O 



53 



54 



63 



64 



66 



67 



TO 



76 



77 



ISO 



A 



11 



Sense 
switches 



Sense 
lights 



Monitor communication 



Parameters from program call card 

(RA+2 through RA+63) 

(RA+64 shows total number of parameters) 

{display codei left justified} 



number of 
parameters 



Loader flags 

•CSEE NEXT PAGE} 

C7-D 



Control card currently being processed 



ASA flag (used by RUX2. 3) ■; - not ASA; -0 = ASA 
FORTRAN does not use 70-76(7) in the card image manner 



User program load begins 



3.3 

. 8 . 

u 

a 



a) 

« 

. 3 

A 
ti 



o 
a 



bo 



t 



* SO bit can be used effectively for operator communication. 
Set G {bit. 12'} in the CP program. It will be cleared when the 
operator hits 60. A CP or PP orogram cani ie-i loop in 
periodic recall waiting for the bit to be cleared. 



9& 



tf 
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fit 



LOADER FLAGS 






■»«3 j 






















IT 






, «*4 


Program or File Name 


No. o( Parameters 


*«S 




I egraeat Ta&ie Poiatcr 


Reserved 


Next Available CM 


•tee 




FVVA Loader Tables 


MHO 


sir 


c 


L 


OVLVL 


2d 


FWA of User Object 
Program 


■»«7 




S.OFLAG 




HE 


Q 


JI R CT 


2221 


FWA Loader 


♦70 


Si 


W 


sa 


H 


29 




27 




a 




(T 




oo 



In the above dia pram RA+64 through RA+G7 are reserved for the SCOPE 
system -loader interface and bytes, are assigned as follows: 



v. 



2d 

OVLVL 

CT 

R 

M 

Q 
E 
S.OFLAG 



P 

S 

T 
C 

L 

O 

MP 



Card 
image 



Indicator for loader directive 

Level of incoming overlay 

Control card type NOGO, LOAD, EXECUTE," PROGRAM 

RSS mode indicator 

No map flag for library load 

Request flag - communication between LDR and LOADER 

End of load flag 

Segment - FWA of tables for lowest segment in user's 

job area 
i 

Overlay - FWA blank common _.._.• 

Partial map flag 

SNAP ~ 

TRACE 

Change dump . - .• • ' •• 

Labeled dump * 

REDUCE (OBESE) flag 

Map flag: 001 = Full map, 010 » No map, 100 = Partial map 

Upon initial entry from a named routine call or an EXECUTE 
card, these locations will contain ths card image (in display 
code) of the card which called for execution. 



A' 
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SCOPE 3.2 REFERENCE flANUAL 



CENTRAL JtfcMORY RESIDENT 






! •-.'. ■"".= ■..:■. 


'. Painter . ' ; .-, . •• ,'_■ '.' 


100 




:' Chanhei S-an-r. Tabii •''•■••-.' 


154 




?P Status Wo; cis ■.' .- - " .- ■'. 


200 


J.CPA n ." 


Control Point A.<jas 




"tTxpTdla 


System Excrur.!.::; Packages 




i .. r Wfl 


PP Co.T.rnu.i,-;ti;r. Arses .' 


• 


T.EST 


Ecuipment Statu* Vab'.a 


* . 


T.FNT 


File Name Table 
ClO-CPCIO Special FNTs 
Permanent Fiia FNTs 


- •■-■ 


T.ITABL 


INTERCOM Table 


* 


T.DAT 


Device Activity Table 


* 


T.STG 


Tape Staging Table 


* 


T.APF 


Attached Permanent File Tabte 


* 


T.RQS 


Request Stack 




T.RBR 


Record Block Reservation Table (Headers) 




T.RBRS1T 


R3R Bit Table 




T.DST 


Device Status Table 




T.DPT 


Device Pool Table 




T.SEQ 


Sequencer Table 




T.RMS 


Rotating Mass Storage Diagnostic Table 




T.INS 


Installation Area 




T.VSNBUF 


VSN Buffer 




T.TAPES 


Tapes Table 




T.RPT 


Removable Pack Table 




T.MAI L 


Scheduler Mailbox Buffer 




T.DFB 


Dayfile Buffers 




T.PJT 


Parameter Storage for Delayed PP Jobs 




T.SCHPT 


(Optional) Scheduler Statistics 




T.SCHJCA 


Scheduler Job Control Area 




T.SCHJDT 


Scheduler Job Descriptor Table 




T.BCFAP 


CPMTR CEFAP Buffer 




T.EPAGE 


Empty Page Stack 




T.ECSPRM 


ECS Parameters 




T.SUBPG 


Subpage Buffer 




T.ECTL 


Description of T.EBUF Area 




T.EBUF 


ECS Buffer for RMS-ECS Transfer 
CM Resident Programs 




T.LI 8 


Library Directory 

INTERCOM Pointer Area 

INTERCOM Small Buffers and User Tables 






INTERCOM Large Buffers 






Table Must Begin Before IOOOO3 
CTable Must Begin Before 2OOOO3 

New or Relocated tor SCOPE 3.4 



& 



7-/o, 



,3031*6. 3-/ 



CMR TABLE FORMATS 



CMR tables are defined as follows: 

The CM i? Pointer Area which contains 100 words of various flags and 
pointers to CM tables* many of which are new. 

The Channel Status Table which contains one word entry per channel 
{hardware or pseudo> in the system-, has been lengthened to accomo- 
date the new hardware and software channels for SCOPE 3-4 and 
INTERCOM. - The table length is now 44 fl words. 

The PP Status Words have been removed from the pointer area and 
now reside beginning at location 154 fl . These words are defined in 
the same manner as SCOPE 3-3* i.e.-. one word per PP defined in the 
system. 

The Control Point Areas are the only areas remaining in the same 
location as in SCOPE 3.3. There are now fifteen possible areas of 
200a words-, one for each control point- Each area contains the 
exchange package-, job name and information about the job running 
at the control point- 

System Job Exchange Package Area is the exchange package and register 
area for all Central Processor CM resident systems programs which 
run in user mode- There will also be one or two {depending upon 
number of CPUs> idle exchange package areas. 

The pp Communications Area contains up to. twenty a-word areas-, one 
for each PP derined in the system- The format is unchanged from 
SCOPE 3-3 in its function as communication area for the PPs and 
Monitor • 

The Equipment Status Table is comprised of a one word entry for each 
device attached to the system. The format of the EST has been changed 
to define each entry type of device rather than allocation. 

The File Name Table has one entry for each file in the system-, ex- 
cluding unattached permanent files- These entries may be three or 
six words in length- 

Immediately following the FNT are the special CIO-CPCIO FNTs as 
well as the Permanent File FNTs. These entries are mentioned separ- 
ately since they are not included in the length pointers for the 
FNTi and they are referenced outside the routine system. 

■ Tt ) e INTERCOM Table -, increased to two words-, provides software informa- 
tion to INTERCOM. The multiplexor subtables have also been modified-, 
especially to include the new hardware features. 
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The Device Activity Table contains one-ward entries for each mass 
storage device in the system. In addition to recording device 
activity-, a reservation has been made for dual access. 

The Tape s Staging Table has four words of information needed to 
stage tapes- This includes number of units defined-, number of 
units unassignedi units being held up and units needed. 

The, Attached Permanent File Table is made up of a two-word entry 
for each permanent file attached to a control point. These words 
contain status information -. PFD pointer-i etc- 

The Request Stack holds requests- for I/O on a mass storage file- 
Each request entry is not three words long with various pointer 
and operation code information. 

The Record 3 lock Reservation Table -CHeaders> has two parts to 
described the headers and the R8R Bit Table. The headers in the 
RBR table are two-word entries each associated with an RBR Bit 
Table and with an RPIS device- The headers contain device and 
record block information. 

The RBR Sit Table contains bit representation of record blocks on 
a device- The setting of the .bit; indicates non-availability. 

.The Device Status Table -i as before-, contains two-word entriesi one 
for 1S5 and one for each rotating mass storage controller in the 
system. 

The Device Pool Table is a table of internal information used by 
JEP and ISP. There is an eight word entry for each RMS device in 
the system- 

The Program Sequencer Table contains two-word entries for each job 
running under the control of the program sequencer- The first 
two-word entry is for the Automatic Program Sequencer- 

T he Rotating Mass Storage Diagnostic Table contains one 30-bit entry 
for each RflS device that was preallocated for C- E- Diagnostics 
programs at deadstart time- 

The Installation Area is reserved for just that- 

The VSN Buffer is used for tape staging via the P display. Job 
information is recorded in six-word blocks- 

i 
The Tapes Table has eight-word entries-, one for each tape 'unit in 
the system. This area supplies label and status information to 
insure sufficient tapes for the configurations. 

The Removable Pack Table contains status and label information on 
disk packs which have been designated as sequential packs. Each 
entry consists of two words. 
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The 'sc he duler flail box Suffer is a variable length buffer used to 
held d^yfila messac,as for swapped=cut jobs. 

J'0~ De'i'f ile Buffer Area ccntains a pointer word -CFET> and a buffer • 
area for each control point in the system-, the system dayfile-. and 
the. C« E- r >rror file- 

The Peripheral Job Table , is us^d by PP monitor and consists of a 
four-word entry for each job entered in the Peripheral Job Sueue-. 
the Delay Stack or the Event .Stack* 

The Scheduler Statistics Table is an optional table containing 
performance testing information on the Scheduler. 

The Scheduler Job Control Area ' is used by the Scheduler to acquire 
job class information- Each entry is two words in length. There 
is an INPUT queue entry as well as entries from five possible 
classes. 

The Job Descriptor Table is another area used by Scheduler- Each 
job to be executed will have a five-word entry in the table contain- 
ing status information needed for job scheduling. This information 
includes field length-, priority-. RBT information-, class-, etc- 

The CPflTR-CEFAP Buffer is used to communicate between CEP1 and the 
Cfl system routines -i mostly ECS. When CPMTR" or any other such pro- 
gram detects an ECS or DDP parity error on a read or write the' 
information is put into the buffer and picked up by CEfl for the 
C> E- error file- 

The Empty Page Stack in CNR refers to a table used for indexing 
available ECS pages- The table reflects the empty page stack in 
the ECS system area. 

Jhe E C S Par am.e t er Tab I.e. contains parameters that would normally be 
in the CAR pointer arz&* But space would not allow this- Therefore-, 
the parameters ar^ in the ECS table area. 

The. Sub page Buffer is aii area used to hold a files current subpage-. 
therefore making it available to I/O buffering routines in Crt. Each 
file buffered through ECS will have such system subpages. 

The RrtS-ECS Tramf^r table describes the RrtS-ECS transfer buffer 
which follows it. The first word contains total and available buffers- 
Then there &r^ two entries for each buffered device with first word 
address information • 

The RrtS-ECS Transfer Buffer is the system double buffer for ECS. 
It is used by 1£P and Crt resident ECS drivers for transfers between 
the two storages. 
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The Cfl Resident Programs are those programs such as SPM, CPMTR, 
etc-, which are required to be Cfl resident. At present-, they are: 

CP-MTR Central Processor Monitor 

CP.SM Central Memory Storage Move 

CP.ECSM ECS Storage Move {optional assembly IP.MECS> 

CP.SPM Stack Processor Manager 

CP.SCH Memory Manager 

CP.SCH1 Integrated Scheduler 

CP.ECOVL , ECS Read/Write PP Overlay 

CP-CIO Central Processor I/O Controller 

The Library', directory consists of the Library Name Table-, the PP 
Program Name Table, the PP Program bodies, and finally the CM 
resident libraries. 

IhS. INTERCOM Pointer Area contains some twenty-seven words of 
pointers to buffers, tables, and interlocks used by INTERCOM. 

The Low Speed User Table is used by INTERCOM for CRT and TTY user 
information such as buffer pointers, FNT pointers, field length, 
time, etc. 

The MUJ Table contains some of the same information as is in the 
User Tables, such as, ID, pointers, 1CI timer, etc 

The High Speed User Table is analogous to the Low Speed User Table 
except that it is used for high speed import devices. It contains 
data pointers, buffer pointers and types, etc 

j[he Auxiliary High Speed User Table is an additional table which 
is used by each active HS terminal to accomodate the data streams 
which need extra data and information space 

Tne 121 Ml User Table is a table assigned to a graphics job by 
routine GBJ . This table holds information such as data pointers, 
job class, and descriptor information. 



i 

/si 



59 



47 



CMR POINTER AREA 
35 23 



11 



P.ZERO 



P.LI8 

P.RBR 
P.RBT 

P.NPP 
P.NCP 
P.DFB 

P.SEQ 
P.FNT 
P.HEC 

P.CST 

P.PCOM 
P.EST 

P.PFM1 



P.PFM2 



PJNS 



P.EIRPR 



P.ELBST 



P.RQS 

P.DPT 

P.TAPES 

P.RMS 

P.STG 



P.INT 



P.PFM3 



Zeros 


C.DIRFWA 

a J FWA of Library 
J Directory 




LWA+1 
Library Directory 


C.DSFLAG 
Deadstart 
Load Flag 


C.RBRAD 

FWA of RBR Area 


RBT Ordinal 
Of Empty Chain 


Lenoth/100B of 
RBT Area 


C.CMLWA • 
(LWA+D/IOOBof 
CM 


FWA/8of 
Day file Buffer 


( Reserved for 
250 Graphics Package) 


C.NPP 
No. of PPs 


C.NCP 
No. of CPs 


FWA of 
FNT 


LWA+1 of 
FNT 


C.SEQ 

T.SEQ/8 


C.SEQL 
L.SEQ 


C.HEC 

Hardware 
Error Count 


FWAof 
EST 


LWA+1 of 
EST 


C.CST 
FWAofCST 


C.CSTL 

LWA+1 of 
CST 


C.PCOM 

■"■ ::Jrpss of 

Cumin Area PP1 


C.SDTL 
N.SD 


C.APFL 
N.EAPF 


CPFACTi 

,, .- r \ C.APF 
.^.v.ty TApF 

Count ! 


C.PFMCH 
Toggle Byte 


C.SDL 
C.ESD 




(Reserved for Installations) 


C.LEPAGE 
L.ECSTK+1 




C.ECSPRM 
T.ECSPRM 


ICC Area Address 


Max. LsngthM'CXX^ 

of ECS 

Library file 


ECS Fiaw Table Address 


ECS Page Stack Address 


T.DAT 


L.DAT, 


C.RQSFS 

FWA/2 of 

Request Stack 


i Ho. of 

| DST 
I Entries 


FWA/8of 
DST 


T.TAPES/8 


L.TAPES 


C.RMS 
T.RMS/8 


C.RMSL 
L.RMS 


C.DPT 
T.DPT/8 




C.STG 
T.STG 


C.I NT/C.I FL 
Control Point 

FL 


C.ITABL 


C.IBUFF 

i Start of INTERCOM 
j pointer area 


C.ILTABL 


C.RBTC1 


C.RBTC2 


C.RBTC3 


C.R3TCL 
-i.RBTC 


C.PFFNT 
FWA of 
PF FNTs 




1 m 




i . . 



$~M New or Relocated for SCOPE 3.4 
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T- 



10 



11 



12 



13 



14 



15 



16 



17 
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CMR POINTER AREA 



59 



47 



41 



35 



23 



11 



T.JDATE 
P.N RBR 

T.BJDT 

P.EVICT 

P.CMFL 



T.CPJOBN \ 
P.PJT [ 

P.SPDROP/ 

T.EPBL 
P.ECSFL 

T.CLK 

T.SLAB1 
T.DATE 

XSLAB2 



T.SLAB6 



T.MSP 



(Leading Zeros) 


Y 


Y D 


D 


Number of 
Request Stack 
Entries (N.RQS) 


Number of 
RBR Headers 
(N.R3R) 




Size of Total 
RBR Area (L.RBR) 


Julian Oste in 
Binary (YYYDOD) 




Time in Binary 
(HHMMSS) 




Trace Buffer 
T.TRB/8 •- 


.:'-'.'..- 


Machine 
FL/100B 


A S Y S 


T E 


M A 


A A 


Job Sequence 
Number 


C.SPDROP 
DST Ordinal 
for 1SP Drop 


Job Count 


C.PJTFWA 
T.PJT/3 


C.PJTLWA 
T.PJT/8+L.PJT<8 


C.ECSPL 

ECS Page Length 


C.ECSBL 

ECSB 


jffer Length 


C.CPECFL 

Direct Access 

ECS FL/1000B 


H H . . 


M M 


S 


S 


M M / 


D D 


/ Y 


Y 


• 




System Label 

SCOPE 

Version 

3.4 












< 








/ 












' 


Debugger 


Step Flag 



20 



21 



22 



23 



24 



25 



26 



27 



30 



31 



32 



33 



34 



35 



36 



37 



§13 New or Relocated for SCOPE 3.4 
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s-y 



59 



47 



35 



23 
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T.MSC 


Count of PP 
Job Queue 

Entries 


Numbsr oi 
tdle PPs 


Nu mber of Seco nds * 4096 --•---■? 


40 
41 
42 
43 
44 
45 
"46 

4Z 

50 

51 
52 

53 
54 

55 

56 
57 




P.CHRQ 




C.CHRQ 

First 10 

Channels 


C.CHRQ2 
Second 10 

Channels 




P.PPLIB 


Position of CIO 





Number of 
Programs 




Address of 
First Entry 


< 


P.VRNBUF 


C. VRNFVYA 
T.VRn'bUF/S 


C.VRNFIN 
Pointer to 
First VSN 


C.STGFLG 

Stacje 
ON/OFF 


C.VRNINT 

Buffer 

I r.teriock 


C.VRNFUL 

Buffer Full 

Flag 


Rescheduling 




Idle Exchange 
Package Address 


- • 


Next Siic-?Time 


2 


ActiveX? Address 




T.CPSTA 


*»*#■** 


3 3 * * * * 






L . . . ' . 










I 


—OFF 


T.CPSTB 










EXN 




0000 00 00 00 00 OOP 


tfXN 


T.MXNCTL 


STL Code 


20 


Active XP Address 


2 3 1 P 






***** * 


2 6 2 P 




T.PPID 


CP-MTR Requests 


PP Input 
Register Address 


-MAN 


T.PPIP 


PP-MTR Requests 


PP Input 
Register Address 






(Reserved) 






(Reserved) 




T.SPF 


Control 
Point Number 




EST Ordinal 




" .■ 


(Reserved) 




T.RCHN 


SPM-1RN Communications Word 


First RBT 
Word Pair 
to Release 




T.CPtl f 
T.UAS \ 


Unasstanea 
CM/' 1 GOB 


Unassiqned 
ECS/100C3 


ECS Size 




Initial CMTR 
P Address 




T.ECSPAR 

P.EPAGE 




C.EPAGE 
T.EPAGE 


ECS Flaw 
Table Flag 


ECS Parity 
Flag 


ECS Parity 
Address/ 1000B 





(0 Turned Off 
1 1 Locked Off 



lOCPUA 
11 CPUS 



E3 N«» or Relocated far SCOPE 3.4 
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59 



P.SCH 
P.STR 

T.SCHCP 

T.SCHPP 

P.RPT 

P.MAI L ) 
P.SWPECS 
P.SCHPT J 



47 



CMR POINTER AREA 
35 23 



11 



C.SRSL 
C.LEJDT 

LE.jOT 



C.N PL 
Needed 
F 1/1 GOB 



T.RPT/8 



.SAIL/3 



P.ILR 
P.PPOVL 



C.SRS 
T.XPSCH/1GB 



C.JQP 

Queue Priority of 

Job in Counter 



C.JCA 
T.SCHJCA/8 



C.RFL 
Reserved 
FL/1C0B 



C.UOT 
L.SCHJOT 



C.STMF 
SCH Recall 



C.JDT 
T.SCHJDT/8 



Interlock Word (Scheduler) 



Interlock Word {PP Routines) 



L.RPT 



C.MAI LL 
L.MAIL 



G.SWPECS 
L.ECSSWP 



C.SCHPT 
T.SCHPT/8 



(Reserved) 



L-0 = NolLR 
1= 64-bit ILR 
2- 128-bit I LR 



C.AFL 
Available 
FL/1008 



60 



61 



62 



63 



64 



65 



66 



:." 




* 




(Reserved) 




C.ILR 

| IP.ILR 


C.PPOVL 
T.PPOVL/108 


T.ELI8D 



76 



77 



|3 New or Relocated for SCOPE 3.4 
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CONTROL POINT AREA 



59 



47 44 41 



35 



29 



23 



17- 14 11 



I 



W.CPUST 
W.CPUNK 

W.CPTlME 

W.CPT1MB 

W.PPTIME 
W.CPPTM 

W.CPSTAT 

W.CPFL 

W.CPEF 

W.CPJNAM 

W.CPCC 

W.CPECS 

W.CPDFM 

W.CPPRI 
W.CPJCP 
W.CPTIML 

W.CPSWP 
WCP1NT 

W.CPSCH 
W.CPRO 

W.SSW 
W.CPSSW 



Exchange Package 



^ 



C.CPST/'.T 
Status Vi\U: 



C.CPSLiC 

M.RCLCP Tims 

or Slice Period 



C.CPUQS 
CPU-A 



C.CPLiQMS 

Seconds "4000 
This Quantum 



C.CPUQS C.CPUQMS 

CPU-BS«condsM096 

This Quantum 



C.CPPQS C.CPPGMS 

pp SucondsMOSa 

This Quantum 



C.CPEF 
Error Flag 



C.CPLIMK 
Previous Active 
Control Point 



Next Active 
Control Point 



C.CPUAS 
Total CPU-A Time as Number of Seconds *4096 



C.CPU3S 
Total CPU-B Time as Number of Seconds '4096 



C.CPPTS 
Total P? Time as Number of Seconds *4096 



C.CPSM 
Storaae Move 



C.CP.RA 

RA/100B 



C.CPJNAM 



Job Name 



C.CPRPV 

Reprieve 
CKSM Value 



C.CPRPA 



Reprieve Address 



C.CPNFL 

Nominal 

FL/IOOo 



C.CPECRA 
ECS RA/1000B 



C.CPFL 
FL/100B 



JOT 

Ordinal 



COPNCSP 
Next Control. 
Card Pointer 



C.CPECFL 

ECS FL/ 10008 



Last Dayfile Message 



C.CPTI.ML 
Current Time 
Limn (15 Sits) 



C.CPTLI 

I Initial Time 

Limit (15 Bits) 



'C.CPQNT 



Quantum 



OCPFLG 
Swap Flags 



C.GPJGP 

Job Queue 

Priority 



C.CPRPRI 

Job Class 



C.CPECSI 
Initial ECS 

FL/J0G08 



C.CPUTA 
I 



UserT3ble 

Address 



C.CPRFL 
Reserved FL 



COPFLI 
Initial 

FL/1008 



C.CPORG 
C.CPEVNT j ob 
Plans | Origin 



C.CPJOA ' 
JDT Address 

(Absolute) 



C.CPSS'vV 
Sense 

Switches 



{Reserved) 



(Reserved) 



(Reserved! 



(Reserved) 



17 
20 

21 

22 

23 

24 

25 

26 

27 
30 

w 

37 
40 

41 

42 

43 

44 

45 

46 

47 



£^ New or Relocated for SCOPE 3.4 



//7 
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47 



g£DJ®£ 3**/ 

CONTROL POINT AREA 
42 35 23 17 



11 



W.CPFACT 
W.CPFST 

W.CPCKP I 
W.CPOAE 

W.CPVRNO 

W.CPLDR1 

W.CPLDR2 
W.CPLS 

W.CPLDR3 
W.CPAR 

W.CPSTG 

W.CPDFMC ) 
W.CPDPV } 
W.CPIRB j 
W.CPFP \ 
W.CPOUT I 
W.CPFLAG I 
W.CPERT ; 

W.CPMSLM 

W.CHTIM 

W.CPN1SI 

W.CPSR 

W.CPCAF . 
W.CPCAL 



Account Parameter for Permanent Files 



50 



FST Entry for Next Control Card PRU 



C.CPREQ 
Req Flag 



Relative Address 
of Tape Label Info 



C.CPCON 

Console 

Checkpoint Flag 



1*1 = Extended Label Format 

Family Pack VI Assignment 



C.CPCKP 

Number of 

Checkpoints 



C.CPOAE 

Equipment 

Assigned 



C.CPLW 

CvCPLT 

Leader Flags 



Global Library 



Set 



Indicators 



RA+1 Contents (and Control Point Number) 
of Last Auto-recall Request 



C.CPAR 



Reply Word Address 



C.CPTMT 
MT 



C CPDFfvlC 

Dayfiie 
".'sa Count 



C.CPFLAG 

=iaas 



C.CPTNT 
NT 



C.CPR3IO 

INTERCOM Batch 

Routing iO 



C.CPFST 
FST Address 



C.CPMSLO C.CPMSLM 
"-.'3 Limit Saved 
During Swap 



MS Limit in PRU's 



C.CPSiTM c 

Time of Swap-In 



C.CPSR 



C.CPMNT 
MT I NT 

Max Max 



C.CPDPV 
Job Dep. ID 



C.CPFP 

C.CPOUT 

Flags 



C.C.PMSRC 

Running PRU Count 



Channel Time as Number of Seconds*4096 



C.CPESR 
(Non-zero During 
ECS-Disc Transfer) 



Control Card Buffer 



i 



Reserved for Installations 



51 
52 
S3 
54 

55 
56 
57 

60 

61 

62 

63 

64 

65 

66 

67 
70 



167 
170 



-J177 



New or Relocated for SCOPE 3.4 
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Control Point Area 



W.CPSLIC 
U.CPLINK 



Word 20 

8yte -CCCPSTAT} - Status Byte bit values are as 

follows •' 



W.CPTIflE 



U.CPTIHB 



W.PPTirtE 



U.CPSTAT 
U.CPFL 



Bit Q S.CPUSTfl flove flag - move in progress 

1 S.CPUSTY Auto Recall 

2 S.CPUSTA CPUA assigned only 

3 S.CPUST8 CPUS assigned only 
>4 S.CPUSTX Recall status 

S S.CPUSTW Wait status 

b S-CPUSTR Real time job 

7 S.CPUSTC Active CPUA 

3 S.CPUSTD Active CPUS 

"i S.CPUSTS Control point activity suspended 

10 S.CPUSTP Suspended by check point 

Bytes 1-2 -CC-CPSLIO - Total time slice allotted to 

the CPU. 
Bytes 3-H -CCCPLINIO - Link to other active control 

points • 

Word 21 

8ytes 0-1 -CC -CPUflS/C .CPUfiflS} - CPU A quantum in second* 

"MOTfc. 
Bytes 2-M <C-CPUAS> - CPU A time as number of seconds 

"HO^b 

Word 22 

Byte 0-1 •COCPUdS/CCPUCriS} - CPU B quantum in seconds 

Bytes 2-«* -CCCPUBSJ - CPU B time as number of seconds 

"MOIfc, 

Uord 23 

Bytes 0-1 COCPPflS/OCPPflrtS} - PP quantum in PP seconds 

"lO 5 ^ 
Bytes 2-M -CCPPIS> - Total PP time in seconds "40=11, 

Word 2H 

Byte 1 -CC.CPEF> - Error flag values are as follows: 



7- .2 1 



U.CPEF 





«'.*■* .!''' *>*'"* "? 




Cstw 'ijsi,--^ g ". ....-• 


OCPEF 


Values: 


0001 


F.ERTL 


0002 


F.ERAR 


0003 


F-ERPP 


000M 


F.ERCP 


0005 


F.ERPCE 


000b 


F.EROD 




F.IUABT 


0007 


F.ERK 


0010 


F . ERRN 


0011 


F.EREX 




F.ERCC 


0012 


F.ERECP 


0013 


F.ERJC 




F.ICCD 




F.IJBCRD 


oom 


F.ERPA 


001S 


F.ERRCL 


001b 


F.ERHANG 


0017 


F.ERMSL 


0020 


F.EROVL 



.J ■ 



Time limit exceeded 

Arithmetic error 

PPU abort -Cf1.AB0RT> 

CPU abort -CAB T in RA + 1> 

PP call error {garbage in RA+1> 

Operator drop 

INTERCOM 'jstzr abort 

Operator kill {batch job only} 

Rerun {batch job only} 

Control card error 

ECS parity error 
Job card error 



Pre-abort -Cbatch job only} 
Auto-recall error 
Job hung in auto-recall 
Mass storage limit exceeded 

■Cbatch job only} 
PP overlay not in PP LIB 



Byte 2 -COCPSfl} 

Byte 3 -CCCPRAJ 
Byte 4 {OCPFL> 



- Storage move flag set to non- zero* 
by P1TR is a storage move requested 

- Control point RA/1Q08 

- Control point field length/lOOB 



W.CPJNAM 



y.cpcc 



bl.CPECS 



w-cpdfm 



Word 25 

Bytes 0-3 {CCPJNAfl} - Job name {7 characters} 

Byte M: contains the Job Descriptor Table Ordinal. 



Word 2b 

Byte {C-CPRPV} 
Bytes 1-2 -COCPRPA} 
Byte 3 <CCPNFL> 
Byte 4 -CC-CPNCSP} 

Word 27 

Byte 3 <CCPECRA> 

Byte 4 -CCCPECFL} 



Reprieve -CRPVJ checksum value 

Reprieve -CRPV} FWA 

nominal FL./100B 

pointer to next control card 



RA/1000B of ECS 
FL/10Q0B of ECS 



Word 30 through 37 . , 

Last day file message. Words 30-34 contain the first 
display line. Words 3S-3b contain the second display 
line. Word 37 is the last word of FL {INTERCOM}. 
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td.CPPRI 
U.CPJCP 

u.cptihl 



U-CPSCH 
bUCPRO 



Word MO 

Byte -CCCPTIflL} 
Byte 1 CCCPTLI> 
Byte 2 {OCPPIR> 
Bytes 2-3 CCCPECSI} 
Byte M -COCPFin 



Current time limit 
Initial time limit 
Job Class {Priority} 
Initial ECS FL/1QQ0B 
Initial FL/1008 



U-CPSUP 


Word Ml 


U.CPINT 


Bytes 0-1 -CC-CPONT} - Quantum Valu 




Bytes 2-3 -CCCPUTA} - User Table A 




Byte M -CC.CPORG} - Job Origin 




CCPORG Values {octal}: 




M Real time 




10 Graphics 




2Q Multi-user 




MO INTERCOM 




Bit b Swap Out Event Bit 



Word M5 

Byte -COCPFLG} 



- Swap flag 
C*CPFLG Values; 



Bit 





1 

a 

3 

M 
S 
b 
? 

A 



11 



Unused 

Unused 

Unused 

S-CP1I3 

S-CPFFL 

S.CPEOJ 

S-CP.CLK 

S-CPRFL 

S'C'VICP 

s • c p i c p 
s.cpsuc 



1IB bit 

FNTs in positive FL 

End of job 

Control point area clear rooues 

Stcraae request 

?oi] out 



■>Wai 0.-.T 

Swap out complete 



u.ssu 
y.cpssu 



U.CPFACT 



Byte 1 -eC.CPJfiP} - Job fiueue Priority 

Byte i -CC*CPRFt} * Reserved field length 

Byte 3 -CCCPJCA} - Job class CJCA> index 

Bytes 3-M -CC.CPJDA} - Absolute address of Job 

Description Table {JDT} 

Word M3 / 

Byte M upper b bits <C«CPSSU> - sense switch settings. 

Words MM through M7 - RESERVED 

Word SO 

ACCOUNT parameter for Permanent Files 
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<f ,^-\ ■*■"* 1 



bJ.CPFST 



W.CKP 
U-CPCKP 



LJ.CPOAE 



U.CPVRNO 
W.CPLDR1 



Uord SI 

FST entry far next control card PRU 

Uord 52 

Byte 3 -COCPCON} - Console checkpoint flag. 

First bit on if there is a checkpoint request. 
Byte 4 -CCCPCKP} - Number of checkpoints requested. 

Uord S3 

Byte contains the request flag for operator assigned 

equipment. 

Bit 47 -CEL> = 1 for extended label processing 

Bytes 1-2 is the relative address of tape label information. 

Byte 4 has the equipment assignment. 

Uord S4 

Sequential pack VID assignment 

Word 55 

Byte D {OCPLU or C-CPLT} - loader flags 



C-CPLU Values: 



Bit 



1 


S.CPLP 


2-3 
4 

S 

10-11 


L ! 

S.CPLT 

R 1 

fl i 

ui : 



Program loaded from non-system 
library 

Library set indicator 

Debugging aid flag 

Reduce flag 

flap Options 

Indicator for loader to be used 



U.CPLS 
U.CPLDR2 

U.CPLDR3 



Uord 5b 

The Library Set 

Uord 57 

User library name or indices to LNT entries. 



U.CPLDR1-C5S} 

U.CPLPR2-C5h> 

U.CPLDR3-C57> Globa l Library Set Indicators : 
00 fcfnd of global library set 
01~7fc> LNT ordinal of System library 
77 User libraryi If.-, of first user library 

in U.CPLDR3n lfn of second user library 
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1 *>' if 



W.CPAR 



U.CPSTG 



Word bQ 

Bytes 3-4 -CC-CPAR} 



- Last auto-recall request pointer 
to program address. Program 
remains in recall until low order 
bit of the word addressed is set 
to li indicating operation complete 



Word bl 

Byte -CC.CPTriT} 
Byte 1 -COCPTNT} 
Byte 4 {C-CPMNT} 



til 


•CPDFMC 


Word 


b2 






111 


•CPDPV 


Byte 


Q CCCPDFnO 


- Dayfile message count 


Ill 


•CPIRB 


Byte 


2 {CCPRBID> 


- INTERCOM 


BATCH routine ID. 






Byte 


4 -CCCPDPV} 


- Job Dependency ID 


III. 


■ CPFP 


lilord 


b3 






Ill . 


•CPOUT 


Byte 


-COCPFLAG} 


- Flags 




III. 


•CPFLAG 




OCPFLAG 


Values: 








. Bi t 


Q 
1 
2 


S.CPLDAF 


MDI interlock 








Reserved 


Private pack overflow 








3 


S-CPNFNT 


If on-« do not search FN 






L 


1-12 


Reserved 








Byte 


2 {OCPFST} 


- FST address 






Byte 


3 Lower b bits -COCPRERN} - 


• Rerun priority 






Byte 


4 -CCCPFP} 


- Flags 








i 


CCPFP Values: 








Bit; 





S.CPL 


Reprocess 








1 


S.CPG 


Abort 








2 


S-CPA 


No rerun 








3 


S.CPS 


Sequencer 








H 


S.CPN 


Checkpoint taken 








S 


S.CPX 


EXIT card encountered 








b 


S.CPDP 


Private disk pack 








? 


S.CPEOR 


Control Card EOR unused 








a 


S.CPJFL' 


Job card field length 
assigned 








«! 


S-CPJ 


JANUS 








10 


S.CPR 


Remote Batch 








ii 


S-CPE 


INTERCOM . 



W.CPfiSLM 



Uord b4 

Bytes 1-2 contains the mass storage limit in.PRUs 

Bytes 3-4 Uower la bits> - Running PRU count 
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U.CHTIM 

u.cpnsi 
w.cpsr 



U.CPCAF 
U.CPCAL 



Word bS 

Bytes 5-3 contain channel time in seconds for accounting. 

Byte 4 - channel time {milliseconds} 

Word bb 

Word is RESERVED 



Word b? 

Byte 1 -COCPSR} 

Byte 4 iC-CPESR} 



Words 70 through lb? 
Control Card Buffer 



Number of stack requests which 
cause access for this control point. 
1 indicator which is non-zero 
during ECS-Disk transfer. 



Word 70 -CW-CPCAF} contains the relative first word address 
within control point area of the 100B word buffer con- 
taining the current control card PRU. 

Word lb? -CU.CPCAI_> contains the relative last word 
address within the control point ar^a of the 100B 
word buffer containing the current control card PRU. 

Words 170 through 177 
RESERVED for installations 



SYSTEM JOB EXCHANGE PACKAGE AREA -CXPIDLA} 

This is the area used by all CP CP1 resident systems programs-, includ- 
ing IDLE-i which run in user mode- The area contains the system 
exchange jump package-i status words-, input and output register in- 
formation and request stacks for the Scheduler and CPfiTR/riTR. The 
exchange package for CPflTR will reside in the System Job Exchange 
Package Area of the job that is executing. 
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T.XPSCH 

W.CPUST/W.CPSUC 

W.CPTIME 

W.CPTIM8 

W.PPTIME 

W.XPIR 

W.XPOR 

Scheduler Only 
T.SCHRS 

T.MTRRS 
T.XPfDLA 



SYSTEM JOB EXCHANGE PACKAGE AREA 

,47 35 29 23 14 11 



C.CPST'AT 
Status Byte 



Exchange Package 

for 

Scheduler and Storage Move 



C.CPSLIC 
Total CPU Time 
Slice Aiotted 



C.CPLINK, 
Previous- Active 
Control Point 



Next Active 
Control Point 



W.CPTIME 
W.XPIR 

T.XPIDL8 



CPU-A Scheduler/Storage Move Time 



CPU-8 Schedu.e.', Storage Move Time 



PPU Idle Time 



Scheduler Input Register 



Scheduler Output Register 



Scheduler Request Stack Table 



L.SCHRS-4 



CPMTR MTR Request Stack 



Status pf 
tdteEx.Pkg. 



W.CPTIMI 
W.XPIR 



Status of 

Idle 6x. Pkci 



L.MTRRS*4 



CPU-A Idle Program Exchange Package 
P=CP.MTR (If tP.£CSB#0, 

FL-4000008 ECS FL*1 77777778 

82=1 85-tJCSTK 

87-0 A6=T.EPAGE) 



Accumulated 
Slice Time 



Exchange Package Links 
I 



CPU-A Idle Time 



(If tr.MC?U*2) CPU-B Idle Program Exchange Package 
P*CP.MTR Of IP.ECSS'Q, 

Fl*4GOQ00B ECS PL* 177777778 
82»! IS'i.ICStK 

B7*l ASaT.EPAGE) 



Accumulated 

Slice Time- 



Exchange Package Links 



CPU-B Idle Time 



1. 
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The PP Communications Area contains up to twenty fi-word areas i one 
for each PP-> through which the PPs communicate with each other. 

T.PPCX First word address of each area* 
{where X = In 5->...i 20} 

W.PPIR Word - relative location of the PP input register 

within a PP communication area- 

W.PPOR Word 1 - relative location of the PP output register 

within PP communications area- For PPg- PP n 



Id.PPHESx 
■C where X = 
1i5-i • • • ib> 



Byte contains a flTR function code. 

W.pPflESx are the relative locations of the six words 

of the PP message buffer within a PP communication area. 

Each peripheral processor contains pointers to its 
Input-Register i and Message Buffer in peripheral pro- 
cessor memory locations ?<+ and 7St respectively. The 
communication areas are used to provide a means of 
communication between MTR and peripheral processor pro- 
grams. When a peripheral processor is idlen its resi- 
dent program continuously scans its Input Register. 
When fITR has a task for that processor -t it sets the 
name of the appropriate routine in the Input Register 
of the idle processor •» which when it recognizes the 
request-i loads the routine and executes it. 

fITR regularly scans the Output Register of each active 
peripheral processor. When a peripheral processor re- 
quires fITR assistance -Csuch asn for example-, reserving 
a data channel >n it places a code in its Output Register. 
P1TR detects the request during its scan of the output 
registers and processes it> When the request has been 
processed! fITR clears the requesting processor^ Output 
Register; this informs the requesting processor that 
the request has been processed. 

The six-word Message Buffer is used to pass parameters 
and messages between fITR and the peripheral processor 
resident programs. 



V_ 
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PP COMMUNICATION AREA 



FOR PPO 





59 




17 





W.PPIR 


CPCIO Output Register 


W.PPOR 


MTR Output Register 


W.PPMES1 




W.PPMES2 




W.PPMES3 


7HDAYFILE 


0000 30 


W.PPMES4 





WJ»PMES5 


7HCERFILE 


3 


W.PPMES6 






Extend for 
System Dayfile 



Extend for 
CERFILE 



FOR PP1 



W.PPIR 
W.PPQR 
W.PPMES1 
W.PPM6S2 
W.PPWES3 
W.PPMES4 
W.PPM1S5 
W.PPMES6 



DSD Input Register 



DSO Output Register 



Stack Request Parameters 



— '*■* — — Control Point 

i i .<:".u.«3iV:.ir.iii i il.<.( fuT RtfgSJjlgJi @yff ff 



DSO - 1DL Communication Word 



Z 

g 

< rf 
<y "> 

2 CC 

3 < 
.2 

2 
O 
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«i 


? 
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V 
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f. . 
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PP COMMUNICATION AREA 
FOR PP2 THROUGH PPn 
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39 


35 






W.PPIR 


1 C.CPNUM 
Program Name or 


1 




W.PPOR 


MTR 

Funciion 

Code 




*— Control Point No. 
— Recall 
Called from event or delay stack 


W.PPMESJ 








STACK 




,i 


W.PPMES2 










' < 


W.PPMES3 






COMMUNICATION WORD 


< 

z 
g 


W.PPMES4 








ever 




< 
o 

z 


W.PPMES5 








4T STACK PARAMETERS 


2 ' 

s 

o 
u 


W.PPMES6 










1 
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COMMUNICATION WORD 



35 



23 



17 



11 



C.RWPPCF 


C.HWPPWT 


■C.RVVPPUV 


C.RWPPCC 


C.RVVPPWC 


Control 


Cumulative 


PP Suffer 


C.RWPPST 


Current PRU 8yte 


Pomt 


Byte Count 


Length 


J Code and Status Count 



>30 
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PP PROGRAM NAME RESERVATIONS 

Rout i no Name Descri ation 

ACE Advance control card 

CCP fe.000 station routine 

CEM Central error manager for ECS 

CIO Preliminary I/O request processor 

CK'P Saves information necessary to restart a check- 
point job 

CLO Dummy program used to Call CIO 

CON INTERCOfl-connect file to remote terminal 

CP1 C.E.»~<§1j card punch test 

CR1 C-E.-MOo card reader test 

CY1 Resets FNT of file being processed by restart 

BF4 OE--323M test 

DF7 CE.-35S3 test 

DFfi CE.-6D6 test 

DIS Console display program for a control point 

CLE C-E- Diagnostics 

DHP Dump Cf1 

DPF Dump permanent files to tape 

DSP Dispose function processor 

EKG Private pack closing-lEj 

EPF Send audit information to CM 

FAD INTERCOM 

FNT INTERCOM-fNT alter routine 

GBJ INTERCOfi-274 Graphics begin job 

GEJ INTERCOM- 37 4 Graphics end job 

IAP INTERCOM-initiata another program 

IEF Routine for CEFAP 

IUP INTERCOM- initiate user program 

J DP Job dope ndancey. count decrement or 

LDL Loader utility program 

LDV Loads CPU absolute overlays 

LDU Loads CPU absolute overlays in conjunction with 

LDV 

LOC Load octal corrections 

LPF In conjunction ^ with L0ADPF-, reloads permanent files 

LPT C'E»«S01 line printer test 

LP1 C-E«-S1I tin® or inter test 

11 AC INTER CO n 

"DI Used by EDITHS t- h-nile- I/O involved in chang- 
ing and :.-vinc ".: i r c ; r ". :: •" y 

MEM Process fnefflo^y function 

M£S INTERCOM-wri tes messages to "-emote terminal 

nSD INTERCOM 

f^S G Issues dayfile messages 

fITT C-E.-bQX tape test 

MVJ INTERCOM-Multi-User Job 

OPE Dummy program used to call CIO 

PFA Pe^T.anent file ?:*!r-.c=r attach fur.cti ~n 

P ,r C Permanent riie managercata leg funcii^r, 
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Routine Name Description 



.PFD Attaches permanent file directory to control point 

PFE Permanent file manager extend function 

PFP Permanent file manager purge function 

PFR Permanent file manager rename function 

PFS Permanent file manager position function 

PPI Reserved 

PRM Permission checking function 

<3AJ Reserved 

RE<2 flakes non-allocatable device assignment and for- 
mats FNT entries for allocatable devices in 
response to request control card or a request 
macro call • 

RfIS Routine for CERMS 

RPV Reprieve central program 

RST Restores control point area of restart job 

RUE INTERCOM-checks for INTERCOM job 

SLT Reserved 

SRB Used by EDITLIB to complete the disk address of 

a record 

STS Used by CP proqram to obtain certain status 

TBL INTERCOM-Get table 

TDS Terminate deadstart 

TPF Transfer permanent files and permanent file table 

T.PT Transfer permanent file tables 

T7b INTERCOM 

VSM STIMULATOR routine 

VSN Volume serial number card processor 

XDfl PF portion of dump queue 

XR(3 PP portion of restore queue 

OZA-OZT PUD drivers 

1AJ Advance job 

1BR INTERCOtl-buffer manager 

1BT Blank label tape routine 

1CI INTERCOn-flueue Manager 

1CL Close function for all non-tape or non-permanent 
files 

1CR Tape read recovery - write CM for T-track tapes 

1CS Tape read recovery - write CM for S tapes 

1CT Tape read recovery - write CM for SCOPE tapes 

ICt" Write CM for tape read recovery 

IDA Process private packs 

IDF Dump dayfile 

1DL Overlay loader and dayfile message processor for 
DSD 

1DM Device queue manager 

IDS INTERCOM - H-display 

1DU Used in conjunction with DPF to clear dump flags 
and directory enrries 

1EJ 

2-E° Twin stc>ck ?roce?sor for process ina system double 



r,- 




or • 


2C 


#"■> w* *«* , 


cesser 




T\ 


^in 


Std' 


ck 


pro 


cer-sor 


for 




bu 


r r er 


stack 


reques 


;ts 



for ECS buffer inq 
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Routine Name Description 

1FC Creates an R8TC entry for PF catalog 

1GJ INTERCOM 

1GM Issues GOOD HORNING when time changes from 23. ST 

to 00.00 

1GR INTERCOM 

1IB Initiate batch job from input queue 

IIS INTER COfl- Send day file message to terminal 

UN iNTERCOn-Send message to terminal 

110 Initiate JANUS control point 

1IR Main JANUS routine^ drives readers i punches-i 

printers-! etc. 

US Initialize overlay setup 

1IU Called by JANUS to backspace print file 

HI INTERCOH-Initialization 

1LT Loads .iobs from tapes 

1LX INTERCOM 

IMF Multifile positioning routine 

1MH Tape schedul ing/preschedul ing routine 

1MT Long record stranger tape driver 

1N0 Tape read recovery noise record verifier 

1NR T track tape read driver 

1NU 1 track tape write driver 

1N2 Tape read recovery noise record read forward 1 

1N3 Tape rsad recovery noise racord read forward 2 

10P File open routine for non-tape files 

IPC Drop permanent file mass storage 

1PD Called by PFA to either enter event stack i call 

another PP routine or swap out 

1PF Permanent file queue manager 

1PJ INTERCOM - Process job card 

1PK Sequential disk pack close 

1PL Dummy plot program 

IPS bOOD Station routine 

1PT INTERCOM-Low speed remote batch processor 

1P1 Tape recovery to LGR positioning driver 

1P2 Tape recovery write driver 

1P3 Tape recovery verification driver 

&*"* Tape recovery to LGNR positioning driver 

lfln INTERCOM- Cneck for MUJ. swao-out completion 

1<2P INT£RC0M*-<3uantum calculator and MUJ serviceer 

1 R C Restores # 'leld length of a checkpointed job 

18W Ages queues-- manages RET chains and statuses 

tape drives 

1RP End cf reel processor , 

1R«3. RE0 overlay 

IRS Read stranger tape driver 

1RT Read SCOPE' tape driver 

l^V Tape I/O read recovery driver initializer and 

terminator 

122 TrT>5 re:-: 1 rac^vvy - tape ~arv:y e-^^r -"ercverv 1 
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Routine Name Description 

]R3 Tape read recovery - tape parity error recovery 2 

IRT SCOPE tape =1 track -CbS^} read tape driver 

1SI Routine to swap- in or roll -in a job 

ISO Swap-out or roll-out a job 

ISP Mass storage I/O processor {stack processor} 

1SX Error message and abort function for stack processors 

1SS Load and execute ISP or 3D0 at second entry 

1TD Dump output files to tape 

1TF Tape forward motion routine 

1T0 Tape open routine 

ITS Tape sampler 

1VG STIMULATOR routine 

llilB INTERCOn-Wideband driver 

*1UI SCOPE internal tape write driver 

1US Stranger tape write driver 

lliH SCOPE tape "i track -Cb5^} write tape driver 

1X6 INTERCOfl-lXP overlay used for graphics 

IXP-bXP INTER CON- High soeed EXPORT processor 

IZA-IZ , INTERCOM drivers 

2GJ INTERCOM 

21S Reservoir of routines for IIS 

2LP BaSb/BbS 1 ! driver for an on-line print file 

2ME INTERCOM-Message sending routine 

2PC 3H l !b card punch driver 

SRC 3M4? card reader driver 

2RP Overlay to IRP-End-of-ree 1 processor 

2TA Tape assignment overlay 

2TB All backward tape motion 

2TC Extended trailer label group processor 

2TJ Translate job card 

3CF INTERCOM - Overlay to 1CI 

3CI INTERCOM - Overlay to 1CI 

3CT INTERCOM - Overlay -co 1CI 

3CU INTERCOM - Overlay to 1CI 

3CX INTERCOM - Overlay to 1CI 

3D0 Initialize allocatable device file 

3EP ECS version of bbQ3-I disk driver 

3E<2 ECS versi-on of bb3fl disk driver 

3ER ECS version of flbS drum driver 

3ES ECS version of SSM disk packs driver 

3ET ECS version of bb03-ll driver 

3EU ECS version of 414 disk d'-iver 

3EV ECS version of 351 disk driver 

3EU ECS version of AMI MDD driver 

3L.X INTERCOM-Overlay to 1LX 

3ME INTERCOM-Overlay to 2ME 

3PK User-pack initialization 

3PM Segment of 1P1 used for holding code for future 

use 

3P0 Secr.r.ent of 1P3 that orocesses uncorrectable parity 

"error GO or SEC HECK cccz 
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Routing Name Description 

3PS Segment of 1PM used for holding code for future 

use 

3R<3 REG overlay cor.taininq STACOfl 

3SP Driver for U, n 3-I disk 

3S(3 Driver for L-b3S disk 

3SR Driver for &15 drum 

3SS Driver for SSM disk packs 

3ST Driver for bhD3-II disk 

3SU • Driver for aiM disk 

3SV Driver for .fiSl disk 

3SU Driver for AMI NDD 

3SY fiMM driver 

3TT INTERCOH- Transmit data from CPU to terminal 

3T1-3TS INTERCOH-Overlays to 3TT 

MES Enter stack request 

MLB ANSI standard label processor 

MLC 3000 label processor 

MLX INTERCOn-Overlay to 1LX 

SDA Initiate or destroy file on private pack 

kBR ANSI label processor read function code overlay 

bBW MLB overlay 

kCR 3000 label processor read function code overlay 

bCW 3000 label processor write function code overlay 

kLC Segment of MLB or *-!LC to load conversion table 

into tttlTC 

kLM Segment of MLB used to construct tape label messages 

fe>Ll * MLB inlay to convert PRU count 

^L5 ^CD conversion table inlay for MLB 

t>L3 MLB inlay to check that proper conversion table 

is in the fMTC 

tiLM . MLB inlay for debug message writer 

kL-5 MLB inlay to format the lavel information 

t'L? MLB inlay to pack and write label to tapes table 

t.M& Dummy EDITLIB overlay 

bNO Tape error recovery debug segment assembled to 

give ».©rf. detail about segment being read by 

1NQ 

t>PA Prints system bulletin before header 

bSI Process Swap- in oartt'y errors 

tun Outputs dayfile error messages for I/O requests 

7 EC "Generate ECS buffers 

7T1 ASCII/Displav code conversion table 

7TB EBCDIC/Dis-3 lay code conversion table 

7U1-7U2 Overlay for UUR 

fiAA-flA . Reserved 

SB A- 63=5 Reserved 

fiCA-SC^ C«E. -Reserved names 

ADA A display overlay for PSD -Cdayfile buffers> 

£DB 3 display overlay for DSD {control point stotus> 

ADC C di'colay ove^lav fc~ PSD •Ccc. tra 1 memrir^J 

o&£ E display overlay for 3S3 ^equipment status taole> 
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loutine Name Description 

aDF F display overlay for DSD {file name table} 

ADH H display overlay for DSD -CI/0 queues} 

ADK K display overlay for DSD {pointers and control 

point area} 

fiDL L display overlay for DSD {central programmable} 

BDM M display overlay for DSD {PP communications area} 

ADO display overlay for DSD {operator message} 

8DP P display overlay for DSD {tapes table and VSN 

previewing} 

8D(3 <3 display overlay for DSD {INTERCOM status} 

8DR R display overlay for DSD {JDT tables and queues} 

ADS S display overlay for DSD {job control area} 

8DX X display overlay for DSD -CECS memory} 

SDY Y display overlay for DSD {command format dictionary} 

fiDZ Z display overlay for DSD {display dictionary} 

aDl-SDT DSD 

AEA-aEI DSD {7D0Q Station Displays} 

AFA-aPS Reserved 

AGO Loaded by 1R3 when GO or DROP operator dicision 

necessary during tape processing 

ANO Segment to IN3 that writes debug messages to day- 
file if IP-DBUG=1 

aPT INTERCOM - Overlay to 1PT 

SPU-Sl'H Reserved 

BT3 Overlay to load MMTC memory 

AXA Channel commands overlay for DSD 

3X8 Debugging commands overlay for DSD 

aXC PPU calling control points requests commands 

overlay for DSD 

AXD Equipment status commands overlay for DSD 

AXE Control point commands overlay for DSD 

aXF Deadstart commands overlay for DSD 

aXG Priority and tape staging job control commands 

overlay for DSD 

AXH INTERCOM commands overlay for DSD 

AXI Miscellaneous commands overlay for DSD 

AX J Miscellaneous commands overlay for DSD 

AXK Tape scheduling commands overlay for DSD 

&XL Operator action manager commands overlay for DSD 

SXM Error flag commands overlay for DSD 

AXN CP-PP interlock commands overlay for DSD 

5X0 Ini :iate system jobs command overlay for DSD 

flXP Tape assignment command overlay for DSD 

AX<3 Bring up displays command overlay for DSD 

AXR Divert a file command overlay far DSD 

A X 1 — S X 1 DSD 

AYA-6YT DSD {7000 Station Commands} 

ftZA-'-Z-l ' Ifi ? fZ^COn P D drivers • 



^AA-^AT - . 

•JZ/MM INTERCOM 



c.i"i "• r, :r-,'f! 



7- 3 b 



<£ n -■■■ • 



.If 



SYSTEil TEXTS 



System texts provide commonly used macron microi and symbol de- 
finitions for use in COMPASS source programs. SCOPE provides several 
text overlays which are loaded by COMPASS from the system libraries 
when Specified by S parameters on the COHPASS control statement. S 
parameters can also be used on FTN control statements when FORTRAN 
source programs contain intermixed COMPASS subprograms. Up to seven 
system texts can be specified! each by a different S parameter n for . 
a given assembler run. The system texts are made up of UPDATE common 
decks described below. 

COMMON DECKS 



System 



in Action Request Macros: 


ACTCOM 


IXi Xj*Xk 




DISPOSE 


RECOVR 


IXi Xj/Xk 




ENDRUN 


REQUEST 


IXi Xj/Xkn 


Bn 


FILESTAT 


RTIME 


ABORT 




JDATE 


SYSCOM 


CHECKPT 




L0ADRE<2 


SYSTEM 


CLOCK 




MEMORY 


TIME 


CONTRLC 




MESSAGE 


TRANSR 


DATE 




RECALL 




:/0utput fla 


cros 


using CPC: 


CPSYS 


BKSP 




READIN 


SKIPF 


BKSPRU 




READN 


UNLOAD 


CLOSE 




READNS 


WPHR 


CLOSER 




READSKP 


WRITE 


EVICT 




REWIND 


WRITEC 


FILEB 




REWRITE 


WRITEN 


FILEC 




REWRITEF 


WRITEF 


LABEL 




REWRITER 


WRITER 


OPEN 




RFILEB 


WRITIN 


POSMF 




RFILEC 


WRITOUT 


READ 




RPHR 




READC 




SKIPS 





Record Manager Internal Text: RMCOM 

Contains macro-i micro-i and symbol definitions used within 
Record Manager modules- 

Installation Parameters: IPARAMS 

Contains installation parameters as symbol and micro definitions. 
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Loader Request Macros: LMACOfl *J * <r 

Contains two macros: LOADER and LDREtf. 
Permanent File Macros: PFCOM 

PURGE 

RENAME 
SETP 

Peripheral Processor System Definitions: PPSYS 

Contains many system symbols and micros-i and the following macros: 



ALTER 


EXTEND 


ATTACH 


FD8 


CATALOG 


PERM 



ADK 
BIT 
CE<2U 
CMICRO 



CRI 
ENM 
J08CARD 

LDCA 



Integrated Scheduler Macros: SCHCOM 



CISO 

ENTRY3M 
LDU 



SCHLOK 
SCHSAVE 



LDK 

PPENTRY 
SBK 
UJK 



SCHSTOR 
STREfl 



Indexed Sequential Interface Macros: SISICOM 



ACCESSK 

ACCESSN 

DELETE 

FORCEU 

INSERT 

OPENNEW 



OPENOLD 

REPLACE 

REPOS 

SEEKL 

SEEKS 

SETSLKD 



SETBLKI 

SETCOLL 

SETERR 

SETFET 

SETKEY 

TERMNAT 



Record Manager Definitions: bRMCOM 



Contains macro-, micro-, and symbol definitions for user programs 
that use the Record Manager. 
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TEXT OVERLAYS 

The SCOPE system text overlays contain various combinations of the 
common decks-, as shown below: 



System text for central processor programs using CPC - 
Common decks ACTCOfl-, CPSYSn and SISICOf!. 

System text for central processor proa rams using Record 
Manager. Common decks ACT'CO.1 and tRflCOfl. 

Installation parameter system text. Contains a single 
macro-. IPARAflS-. whose body is the IPARAflS common deck. 

System text for central processor programs using Loader. 
Common deck LflACOH. 

System text for central processor programs using per- 
manent files. Common deck PFCOfT. 

System text for peripheral processor programs. Common 
deck PPSYS. 

System text for central and peripheral processor programs 
interfacing with the Integrated Scheduler. Common deck 
SCHCOil. 

System text for central and peripheral processor programs 
in SCOPE. Common decks ACTCOfl-, CPSYS-. and PPSYS. 

System 1 text for central processor programs. This is the 
default system text used by C0P1PASS when no S or G 
parameters are specified. It can be identical to either 
CPCTEXT or IOTEXTn at installation option. In the re- 
leased System-. SYSTEXT is equal to IOTEXT. 

System text for Record manager modules. Common decks 
ACTCOfl and RflCOPI. 

In addition to the above System texts provided by SCOPE, the follow* 
mg system texts are provided by product set members. 



CPCTEXT 

IOTEXT 

IPTEXT 

LDRTEXT 

Pffl TEXT 

PPTEXT 

SCHTEXT 

SCPTEXT 
SYSTEXT 



TXTbRfl 



ALGTEXT 

FTNriAC 

SMTEXT 



Contains COMPASS coded macros used to expand applica- 
tion areas of ALGOL-bQ. 

Contains macros used by COflPASS object programs produced 
by the FORTRAN Extended compiler -CFTN}. 

Contains macros for central processor programs - that call 
the SORT/flERGE system. 
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ACTCOM 


bRflCOM 


CPSYS 


IPARAPIS 


LDRCOM 


prcon 


PPSYS 


SCHCOflj 


sncon 


■'':'' 

RKCOM 
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SISlCOttAUTEX? 


IOTEXT 


X 


X 










■ 




■ . 
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CPCTF.XT 


X 


1 


X 
















X 




SYSTEXT 


X 


P K.. .usees* 

» X 


i5se? Selected SYSTEX' 


:_Qc_sis£ea)-defau3t. 
r=rprTF-xT 
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IPTEXT 




; 




X 






■ 








■ 




LDRTEXT 










x 
















PrHTEXT 












X 














PPTEXT 














X 














SCHTEXT 
















X 










SCPTEXT 


X 




X 








X 












SWEXT 


















X 








TXTbRfl 


X 


















X 






AL6TEXT 






X 


















X 
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RA COMilUNI CATIONS AREA 

The first 100 words of the user's field length is reserved for 

RA communications. This area is needed to allow the CP pro-grain to 

communicate with the system and the PR's- 



RA COMMUNICATION AREA 



59 



RA+0 



RA+1 



RA+2 



35 29 



23 



17 11 S 

SL 



SS 



User/System Interface 



RA+53 



RA+54 



RA+63 



RA+64 



RA+65 



RA+66 



RA+67 



RA+70 



Parameter 



(Reserved) ICode 



1AJ Bootstrap for Absolute Programs 



Name/ Library Name 



Number of Parameter Words, 
Beginning in RA+2 



RA+77 



LWA-tt of Loadable 
Area in ECS 



FWA of Loadable 
- Area in ECS 



Control Statement Card Image 
(Replaced by Operator Message if CfO .Type-inj 



Run 2.3 ASA Flag +0 = Non-ASA; -0 « ASA 



User Program 



LWA+1 of Loadable 
Area in CM 



FWA of Loadable 
Area in CM 
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NOTES ON RA COfinUNlCATIONS AREA 

RA Reserved for use of hardware and software flags in the 
event of error. 

R Job dependency recheck bit 

T Storage move flag -CI = move being attempted} 

P Pause flag -CI * control point pausing} 

SS Sense switches 

SL Sense lights 

RA+1 If a user program wants to call a PP program t the call 
is placed in the RA+1 and then performs and XJ -CCEJ - 
central exchange jump} to initiate CPNTR. CPdTR will 
execute certain RA+1 calls himself. If-> howeveri the call 
should be assigned to a PPi the call will be passed to flTR 
Should the XJ -CCEJ/ftEJ hardware} not exist on the machinei 
the CPtlTR will be initiated by NTR-i if he finds an RA+1 
call in his normal scan. 

Periodic Recall is accomplished by placing 'RCf left- 
justified into RA+1. 

Automatic Recall for an RA+1 request is accomplished by 
setting bit 40 in RA+1. A CP program may put itself into 
auto-recall by putting *RCL C lef t- justi f ied into RA+1 
and setting bit MO to one- The low order la bits will be i 
in any casai the address of the reply word. 

RA+i-RA+t.3 Contain control card parameters-) if they exist. They are 
stored by 1AJ . As the control card is crackedi the follow- 
ing codes are used for special characters '■ 

CODE 



00 


= 


Continuation 


01 


= 


Comma 


05 


= 


Equals sign 


03 


= 


Slash 


04 


a 


Left parenthesis 


OS 


= 


Plus sign 


Ob 


= 


flinus Sign 


0? 


ss 


Blank 


10 


= 


Semi-colon 


11 


= 




12 


= 




13 


a 


{reserved} 


14 


= 




IS 


= 




lb 


= 


Other 


17 


= 


Termination 
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RA+LM-RA+b? 1AJ records the total number of parameters in RA+b<4. 
This section is used by the- first several Loader 
routines to record Loader information for modification 
of additional Loader routines. 

L Library/file flag -CI = name is library name} 

X XJ flag: If XJ = 1, an XJ can be issued 

C LDV completion flag -Cbit 2=5} 

D MS RSS flag -Cbit l&> 



n-*3 



SECTION EIGHT 



PP RESIDENT 



SECTION EIGHT - PP RESIDENT" 
CONTENTS 

Description Page 

SCOPE $.3 

Pool PPU Layout (Figure 1) 8-1 

Direct Cell Assignments (Figure 2) 8-2 

PP Resident Routines (Figure 3) 8-3 

PPRES - Communication Conventions 8-5 

R.IDLE 8-9 

R.OVLJ 8-11 

R.OVL 8-14 

R.RAFL 8-20 

R.TAFL 8-27 

R.TFL 8-29 

R.DFM 8-31 

R.READP/R.WRITEP 8-33 

R.EREQS 8-38 



SCOPE 3.4 

PPRES Communication Conventions 8-40 

Pool PPU Layout 8-41 

Direct Cell Assignments 8-42 

PP Resident Routines 8-46 

R.IDLE 8-47 

R.OVLJ 8 _ 47 

R.RAFL 8-47 

R.TAFL 8-47 

R.TFL 8-47 

R.MTR 8 ,48 

R.WAIT 8-49 

R.RCH 8-49 

R.DCH 8 _50 

R.STB 8-30 

R.OVL 8-51 

R.READP/R.WRITEP 8-52 

R.RWP 8-52 

R.EREQS 8-53 

R.DFM 8 .53 

READECS 8-53 



2-o 



SECTION EIGHT - PP RESIDENT" 

CONTENTS 

Description Page 

PPRES with DDP and ILR 

Introduction 8-54 

Cyber Symbols 8-54 

Segmentation of PP Resident 8-56 

PPRES-Functioning with the DDP 8-58 

PPRES-Functioning with the ILR 8-58 



h-O 



PSI SCOPE 3.3 Handbook 



DIRECT CELLS 



POINTER TO INPUT REGISTER 
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Fig. 1 Pool PP Layout 
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PP RESIDENT IDLE LOOP 



LOAD PP OVERLAY 



TRANSMIT DATA VIA CHANNEL 
FROM -CTO> STACK PROCESSOR 



ENTER REQUEST STACK 



REflUEST ACCESS TO THE " 
CONTROL POINT FIELD LENGTH 



TERMINATE ACCESS TO CONTROL 

POINT FIELD LENGTH 

COMPARE ACCUMULATOR TO 
FIELD LENGTH 

ISSUE MONITOR FUNCTION 



WAIT FOR OUTPUT REGISTER 
TO CLEAR 



RESERVE CHANNEL 



DROP CHANNEL 



MASK BYTE INTO LIS'ED 
WORDS 



TRANSMIT DAYFILE MESSAGE 
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Fig. 3 PP RESIDENT ROUTINES 
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Introduction 

In the SCOPE Operating System-i the System Display program -CDSD> 
and the Monitor program -CNTR> permanently reside in two of the 
peripheral processors-. 1 and respectively. The remaining 
processors fcrm a pool Of processors to which flTR may assign 
tasks as required* These pool processors have no fixed assigr- 
mentsv any processor may be assigned to the execution of any 
system routine-* and it is possible that more than one processor 
may be executing the same routine at the same time* All ; 
processors contain a small resident program which handles the 
communications between pool processor programs and the Monitor 
and initiates the execution of these orograms as directed by PTR. 

When SCOPE iv, Deadstarted a series of Deadstart PR orograms are 
loaded into the PP's. The last Deadstart program to be loaded 
is named STL. It is loaded at location IDOL in each of the pool 
PP's. The program STL contains P'P Resident? STL starts 
executing at location 1000„. Uhen it is done it jumps to the 
PP Resident "die loop-* R.lfLE Csee below} -i and the PP is ready 
to load and run programs, as directed by flTR. 

Pool Processor Structure -CSee Fig. 1} 

PP resident -.s contained in locations 0103 - 0773.* When 
directed to (Jo so by flTRi the resident ■ loans, a program into 
its memory and executes iti since that program remains in that 
processor only for the Deriod of time required to perform its 
functian-i it is called a transient program. Transient programs 
occupy locations 0773 - 1772 -. although the first instruction 
is at location- 1000. Transient programs generally load over- 
lays to perform specific tasks. For examples CI©i> which is 
a transient program-* calls various overlays depending on the task 
■Cread-. write, backspace} and the equipment {disk-, tape-i etc.} 
specified. Secondary over lays a<re loaded into memory beginning 
at location 1.773-, the first instruction falling at location 
2000. Over.liys are generally entered via a return jump. 
Transient pr)grams have names beginning with a letter -CCI0 
EXU> or the •numeral 1 -C1AJ-, llflji overlays have names begin- 
ning with a numeral 2 through H -C2SP-. 4L8-. ^Dfl-i etc.}. 

Both transient and overlay programs-! as well as the resident 
program-t mak » extensive use of the lew core locations 01-73* 
Figure 2 details these direct cell assignments. 

The Resident 

The perioheral processor resident program has two main functions 
to perform: 

All communication between htr and the transient or overlay 
programs is handled by the resident. 
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The resident-, when directed by MTR -» loads transient %J»^J 
programs and initiates the execution of these programs. 

Communication between MTR and the resident program is carried 
out through the use of PP communication areas in central 
memory-, one for each processor. Each communication area consists 
of a one-word Input Register a one-word Output Register-, and 
a six-word Message Buffer. {.See Fig. 7 of Section 5>. Pool 
processors address these areas by means of pointers in locations 
D.PPIR-, D.PPMLS1 and D.PPSTAT {See Figure 2>. 

MTR assigns a task to a pool processor by placing the request 
in the processor's Input Register. The name of the program 
package which is to be loaded and executed appears in the high- 
order 16 bits of the Input Register. This name consists of 
three display code characters-, such as 1AJ-, CI0-, etc The 
number of the control point to which this package is assigned 
appears in the low-order three bits of byte 1 of the Input 
Register. Package parameters-, such as the address of arguments 
required by the package-i appear in the low-order 3!= bits of ttvj 
Input Register. The PP is given control to execute the code 
just loaded. The request itself remains in the Input Register 
until the task is completed. On completion of. a task-, the 
transient program requests MTR to release the processor^ MTR 
then clears the processor's Input Register. The Input Register 
of a pool processor is thus clear only when the processor is 
idle. 

All communication between the Monitor and the transient and 
overlay programs is Handled by the resident program. MTR 
performs a variety of functions-, each of which is identified 
by a function code of one or two octal digits. " {-See Section 7 
for a detailed description of MTR's activity!-. 

To transmit a request to MTR-, the resident places the request 
in its Output Register. Byte of the Output Register contains 
the function code in the low-order bit positions. Bytes 1 - M 
are 'used for arguments^ the number of argument bytes depends oi 
the particular function. Thus-, for a Request Channel, function 
•CR.RCH=2}-, the channel number is placed in byte 1. For some 
functions-, the function arguments are placed in the Message 
Buffer and only the function code appears* in the Output Register* 
MTR regularly scans the Output Register of each processor 
to determine if a request is present. Uher the request has 
been detected-, analyzed-, and processed-, MTR clears the Output 
Register. Th<> resident-, after placinc the request in the Outp Jt 
Register-, waits for the Output Register to be cleared before 
proceeding. 

The resident contains a routine called R.MTR which handles 
the trensmission of function requests'to MTR. The R.MTR 
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request routine uses locations D.TO-D.T 1 ! in peripheral 
processor menory as temporary storage for the request to be 
written in the Output Register* A peripheral processor 
program w.ay utilize tbv. routine by placing the arguments for 
the function in byte? ]>.7i, through D.THt setting the A register 
with the function nuroer-, and executing a return jump to R.MTR. 
Resident rou .ine will enter the function number in location 
D.TQ and write the contents of locations 0.T0-D.T4 in the 
Output Register. Control will he returned to the requesting 
program upon HTS's clearing the Output Register. 

When a pool processor program completes execution-, it exits 
to location R.tatEf which is the address of the resident idle 
loop* The entry point to this idle loop is R.IDLE {1Q3„>. 
When referring to a PP Resident routine-i the name of its 
entry point :.s used as the name of the routine* Thus the name 
of the idle loop is R.I5LE- In this idle loop-, the processor's 
Input Register is scanned at intervals until a request is found 
in the Input Register. A delay between successive scans avoids 
unnecessary nemory and read pyramid conflicts. Normally the 
PP Input Register of an idle' PP contains zero. If the PP Input 
Register becomes non-zeron it means UTR wants PP Resident to 
load a PP transient program into the PP. When a request is 
detected n the resident stores the routine name and the control 
point. It then sends function R.TAFL-t terminates access to 
the control point field length-, to T5TR and waits for fITR to 
Clear the Output Register before continuing, tdhen the Output 
Register is cleared R.IDLE calls the PP Resident subroutine 
R.OVL. R.OVI. will then search the library directory for the 
requested routines if foundt the package is read from the 
resident library into the processor's memory beginning at 
location 773, -CC.PPFUA-L.PPHDR}. If the routine is not found 
in the direcuory-i the resident enters the message n XXX NOT IN 
PPLI8" in the dayfilei and requests fITR to abort the job which 
called : the- routine. The resident then returns to its idle 
loop. If tha program is locatedi it is loaded by R.OVL which 
then returns control to R.IDLE which executes the instruction 

LJJ1 C.PPFUA 

This transfers control to the first instruction of the transient 
program. yh=n a transient program terminates-! the last instruc- 
tion it must execute is 

LJH R.IDLE 

Resident Routines CSee Fig. 3> 

Several resident routines and words ars used by transient and 
overlay programs. These routines are described below. Location 
values are. always subject to cnange. 
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R.IDLE «,03> 

Calling Sequence: LJM R.IDLE 

R.IDLE is the idle loop in which PP resident continually scans 
its input register for something to do« 
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Calling Sequence: Store name of overlay infD.Tbi D.T7A. 

LJK R.OVLJ v *— ~- — ^^ 

The R.'IDLE routine contains an additional entry point named 
R.OVLJ. A PP program can load a transient orogram on top of 
itself without changing the Input Register by storing the name 
of the transient program left-justified in D.Tb and D.T7-. and 
then executing a long jump to R.OVLJ. The program will be 
loaded at CPPPUA-- L.PPHDR and control will be transferred to 
location C.PPFUA. 

CR.IDLE destroys direct Cells 20. through 22- and some of the ?V 
^ ^ temporaries. R.OVLJ and all otHer PP Residint routines destroy C^ 
^ only temporary cells CO - l? fl >. J 

_ . o 
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jump if Residence * Ees 



_3002_ 
1277 

JLflU- 
31li 

J_._s_ 



.iULA____L 



u.Qjia_ 



RFAOrMQV 



_Lf>Q_ 
LP-"} 

_SH*_. 
A 00 



.D.?.6lCiDIPCHA. 
770. 
.12- 



FFTCH FWA OF PROGRAM 



D.Z7*CD1RCMA 

_yTif./.t>, 



»rA5 CVc^i 



UJK 



Jala. 



jaacALLEiL 



621* 

J./li__ 

0200 

-Uii 

"200 
JlOil 



IFFO 

_LDQ_ 
CwO 

JJ>ii__ 



0516 



_GEJL0LtJ_ 



0516 

.aioi. 



RJM 

.t-DH. 

RJM 

LJM 



■ , -LSE 



LJM 
£N_1E_ 



_30lr_ 
5400 

-3i.l-l_ 
5* OP 

J301-2- 



jaEAQlStL 



02*7 



02SJ 



&/.0A C251 
_200e_02_2_ 



0200 
JOLL. 

'^66 
__A„._. 



0274 



iD^2_ 



-LOD 

STm 
_LOQ 

STm 

LDQ 

STm 

J-UC 

MJM 
_l<)r\ 

SHM 
_ZJN 

IKFO 
JIJm 

else 

_L*Im__ 
ENftIF 



READPREQ 



0011 



U00 



7777 



ess 

BIT 

.QI.T__ 
VFf) 

"data 



_ss 



R.OVLX 



ECSLIBiO 
__UPP._£_UL 

D.T6 , 
.M.OVj FRR 



TSSUE PP rA" EiSflB MFSSAfi F 



R.MTR 
M.AOQRX 

R.MTR 
8s.lD.LEL_ 



AB ORT C O NTROt' POINT. 



S UT TO IQLE LOOP 



_GQ ISSU E QP CAt t FRPOQ MFSSaGF 



8LAH 



_O.Z6aC.01P_R.8A RBJ_wpaD.JP A T R ADD" FS S . 



RF.A0PREQ*5»w.STPR0AtC.STPRBA 
_D . 26 ♦ C cDJflBB.!__H_T_NJiMB.Eii. 



PEAnPPEC^W.STPRSNtC.STpRnN 

ja , 26*c..Pif?. p R.y p.9.y„ jlii_Ln_e__ 

REA0PPEQ*5<*W.STPPRU*C.STppRU 
.RFAQRPfi.Q 



R.REAQP 

f) . T4» C.RWPPST 

-9 
RFAOCMO V*? 



READ OVERLAY 



R FTURN TO CALt FR TF NO ER ROR 



ECSLI8»0 
_GE.lO.Ul 



JiElaul. 



iEt.SE GO ApQRT CO NTROL POINT 
EI.SE QO AP . QRT rONTROt. POINT 



10 
.PEAD.PREQ.tS5J_».a.Ti__C___T_L 



]2/0.Ri)PNP 
j>EAnPpF.Q*5»W^ SXOLt£t_l£J__ 

sYSTF-S.STFETP 
_S ...S.7E.tSLf_tIt_i.I£ : 

12/S»T NO FNT, NO 

_R f. A C !? £ EP.l__W.t STPi w»C.STPj '■ 

-0 



FE1 



STL 
_SJ1__ 



STL 
.STL 



STL 
_S1L. 



STL 
__!__ 

STL 
_5tt_ 

STL 



_15__ 

151 

_1___ 



153 
_±54_ 



155 
J.56- 

157 
.151. 

V5? 




Kl : ;AOPK£Q*10- tt 
JO . 



2 ■ I. 



•;' ft <•' 



JL>/Z<3s*jaju&A* (& R>#>IL. Oct Q^-c* 6J\??frgl 



VE« 1.1 



STL— START -SYSTEM EXECUTION 
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PAGE NO. 



IFKE 



ECSLIR.O 



R.OvL EXTENSION TO LbAO FROM ECS 



REA0ECS 



^£AB£M0V. 



_5lQ, 

LOn 
_STn_ 

LON 

_STo_ 

_RjiL 
LOc 

__CP*L. 
snn 

_SRM_ 



NJN 
—LJM. 






PUAH_ 



_S.!f)_ 



6ET0UT 



LOO 
C*0_ 

LOW 
_RJu_ 

LOn" 
RJ*L. 

LJM 



ErioIF 



O.T3 



O.T4 

_O.T3 

X.tCOvL 



-MOVE PMT FNTR V >WA«T 



FROM (D.TjtO.TA) 
_IQ.JO,J^ilL.iJl__ 



M.ICE 



JM1.T I AT£ _CE«TRAL _EXECUT 1 V F 
TO READ Frqm EGS TO T.ECLRUF 



«» (T.ECLBUF*1» SET pY STL 

* *.U),tJtS RFAO OVfRjAY FROM T.EC1 RUF 



0.25 

_i. 



R.To 

BLAH 
-B.QVUL 



CLEAR INTERLOCK 



00 ISSUE MFSSaOE IF ERROR 
JELSE_RETURN TO TAHFR 



D.TA 

O.PPMESl 
J1.I6- 



-JFLLJITR wtjt CH MESSAGE,. . X 



i^ita. 



K.OV(_ERR 
R.M TR 



M.AOORT 
A. IDLE 



Zero =C*xxj.iot in_pp lib5 
JtJfl!ii^F:»DJil^V.PM_.L0 AOI(jr» xxx from fc s 

PUT PROGRAM NAME IN KKSSAGF BUFFER 
JQiOSSUKS OAvritF-MfSS AOr 



^ADORT__££lNTRfiL_fQJilI_ 
EXIT TO lOLE LOOP 



EMn OF PP RESIDENT 



IFgt 
ERp 



•tC.PPFWA-L.PPHORtl 

PP RESIOENT IS TOO LARGE 



STL 
3!L_ 



STL 
_S.IL_ 

STL 
_S.IL. 

STL 
_SJL_ 

STL 
_ C IL_ 

STL 

_sr.L_ 

STL 
_?LL_ 

STL 
_STL_ 

SIL 
-STL. 



SIL 
J'JL. 

STL 
_STL 

STL" 
_SIL_ 

STL 
_?TL_ 

SIL 
,S.TL_ 

STI. 

J>JL_ 
STL 

_?TL_ 
SIL 

_SJJ_ 



STL 

_ S U_ 
STL 



19 



620 
_*?L 

-62 3L 
6?4 

_/-P5_ 
6?ft 

_6?7_ 
6?8 

630~ 

_63 i_ 

632 
_633_ 

6l4~ 
_63S_ 

6 r> *» 

_*37_ 

_.63?._ 
6iO 

_6« i_ 

64? 
_60_ 

6A4 
_6«5_ 



6«ft 

_6*7_ 
A a A 

_64 _ 
6S0 
^Sl 
6S?" 

J>S3 
6$4 

_6S5 
6S6" 



""T" 
./ 



£_ 



""'■» 



5 • 






R.RAFL -C'13S> 
Calling Sequence: 



* S ^V^, 



RJM 






n* r» 



R.RAFL 



The subroutine is called to request access to the control 
point field length. A test is made on the storaqe move flag 
for the con;rol point. If set-, a call is made to R.TAFL to 
clear the field access flag in the PP status word, then pauses 
until the storage move is cleared. 'aJhen it is cleared-, set 
"the field access flag in the PP status word and reset RA in 
D.RAn FL in D.FL. 



i \^\^j VrJ- ^AF Sj^ &Si± Jw\. S-^e. -s p (Jb&c \£>o) J* <Le-iTfrtuc* 



.gcuJbPP 



CPftk 



/ 

• mYfc c^cx^> -*jgJK> iiui- PAF 



\ 






<\&a FftF JUlcua A-jJ, fno\)£ coa^ <2jjJt *• Jtotfa,^" &vu dusluq 



/m 



R.Pfiuse G $.=0 U EQ^c! A© .RxRftFL 



^i 



#-<2o 



SCOPE 3.3 



STORACK MOVE PHILOSOPHY 
FLAGS 



3-3 





Control Pcdnt 
Area 


W.CPSTAT 
<L+ 20 


- ~- - 


Id 




Byte 2 ; 








Pool PP 






B.CPAD 


76 

77 

100 

101 

102 


CPAD -\ 


D.PPSTAT 


/ 


R.FAF 


FAF ^ 
















Word 20 of a CP Area is set 
. when MTR is moving the 

associated user's field length, or 
. when MTR de Hires to move the 

associated user's field length 



CMR Pointers 




.■/•Word 20 of CMR. Pointers 
\ is set when MTR 
4r is moving art] 



core 



ie, word 42 is T.PPS2 
PP 2 f s status word 



When set, 

FAF contains CPAD 



When a PP desires to work on central memory, 
it sets the Field Access Flag: 

. FAF in the IP 

. byte 2 of T.PPSn in CMR Pointers 

(the PP writes his 76-102 to his T.PPSn) 

The FAF being set in both the PP and CMR indicates the PP is 
working on the associated user's field length and prohibits 
MTR from moving that control point. 



cs 

11/72 



SM means Storage Move Flag; FAF means Field Access Flag 

2-2 1 



,CY 



Storage Move Philosophy 
CODING 



SCOPE 3.2 
. method 

IDENT - 



SCOPE 3.3 
method 

IDENT - 






MTR 

will 

not 

move 

core 



PPENTRY - 



PPENTRY - 




RJM R. PAUSE 






—pause 
to 

allow 
pendinf 
move 



RJM R.TAFL 



* MTR can 
move core 
any time 
FAF not set 



RJM R. PAUSES- 



END 



RJM R.RAFL 




RJM 

\ 

END 



R.TAFL 



L ** 



The Scope 3.2 philosophy was to not allow MTR to move core 
until a PAUSE was made. 
The user periodically went to R. PAUSE to do this. 

The Scope 3.3 and Scope 3.4 philosophy is to allow MTR 
to move core any time the FAF is not set. 
The user must go to R.RAFL to set it - 
and later to R.TAFL to clear it* 



- next page - 



%-2SL 






Protection: . £>*« 

On entry, the flag is not set. 

The user must set it himself (by PPENTRY or calling R.RAFL) 

For upward compatibility from Scope 3.2, the PPENTRY macro 
calls R.RAFL - to set the flag. 

R. PAUSE is equated to R.RAFL - 

which steps and calls R.TAFL if a move is pending, 

then resets the flag. 

On exit, R.IDLE clears the flag. 

This is in case the user forgot to call R.TAFL before exit. 



WARNING: 

. Any Scope 3.2 program which did not use the PPENTRY macro 
may get its core moved before the first call to R. PAUSE. 

The PPENTRY macro must also now have two parameters: 
D.PPIRB and D.TO. 

ie, PPENTRY D.PPIRB, D.TO 



J) '2 3 



: ;:.opv. A.i/3-4 . /, 



\-J 



KJ 



Central Memory Storage Move 
SUMMARY 



MTR MAY MOVE Tin: CENTRAL MEMORY FIELD LENGTH 
OCCUPIED BY A CONTROL POINT 
AT ANY OF THi FOLLOWING TIMES: 

. UPON ENTRY TO THE PP PROGRAM 

. PRIOR TO A PPENTRY .MACRO 
(PPENTRY CALLS R.RAFL) 

. PRIOR TO A PP PROGRAM CALL TO R.RAFL 

(R.RAFL SETS R.FAF, RESETS D.RA AND D.FL) 



. AFTER (DURING) ANY CALL TO R.RAFL * 

. R.RAFL CALLS R.TAFL, 

THEN SETS R.FAF, RESETS D.RA AND D.FL 



AFTER (DURING) ANY MONITOR FUNCTION * 
. R.WAIT CALLS R.RAFL PERIODICALLY 



AFTER A CALL TO R.TAFL 
. R.TAFL CLEARS THE FAF's 



mP . r -. «**^ 



5 .„w,„„ * THE PP PROGRAM MUST RE-ABSOLUTIZE 

ANY CENTRAL MEMORY ADDRESSES IT ALREADY HAS 



v,y 



cs f- c 'Jt/ 
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RAFL3 



ENTER 



RAFL1 



/fk 



go 



go 

move 

again 



check 
move 
flag 
again 

RAFL2 



check 
flag 



* i * 



no: go set it 



^Ls 
'FAF set 

in pp? ^C\T 4 r, 
^k R.FAF 

yesi in PP 




get I from 
FL+RA | bytes 4+3 
W.CPSTAT 



go set 



no 




FAF 



yes 



^ 



word W.CPSTAT 
byte C.CPSM 
in CPAREA 
(word 20 by-e 2) 



go clear 
FAF's 



R.TAFL 



wait 
awhile 



RWDELAY/2 



set FAF s 
in PP f 



set it to 

CP area address 

(D.CPAD) R.FAF 



set FAF 
in CM 



/ 




<S&ir *•*#■. 






FINAL EXIT: 
when R.RAFL 

1. found SM flag 
not set, 

2. set FAF's in 

PP and CMR, and 

3. found SM flag 
still not set 



set byte 2 of this PP's status word 

to the CP area .address 
(PP Iocs 76-102) T.PPSn 






C\ 



f* 



C 
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PAGF NO. 



R.RAFL REQUEST ACCESS TO THE CONTROL POINT FIELD i.ENGTH" 



CALLING SEOUENCE 



RJM 



R«RAFL 



ACTIONS 



RESF.T RA IN D.»A« FL IN O.FL 



STL 
_S.IL, 



STL 
XL. 



STL 
JSJJL. 



TEST STORAGE MOVE FLAG FOR CONTROL POINT 
-IE.i_.Tt_ CLEAR. THE FIELD ACCESS FLAG TN TWF PP STATUS wpRf) 
AND WAIT UNTIL THE STORAGE MOVE FLAG IS CLFAREO 

se t the Fir LP. ,-,cccr.-. r_..-,c ::: T::r: r~ .t.tat'.'s v;n?n 



STL 
-STL- 
STL 
_ST.L_ 

STL 

■"Tl 



STL 
_____ 



10 



3?* 

_3_7_ 

3?« 

__22. 



330 

J_3_L_ 

._32.3_ 

_335_ 
3.16 



31B 
31° 



n435 

_CA37_ 

044 



J)447_ 

C45o. 

J_451_ 

0452 



.045.4. 



0457 

_.04 6C_ 

0461 



.Q46.1- 
0465 

JCA6_. 
0467 



5000 

CttfA. 

» 0522 



0100 



RAFL3 



LOM 
NJM 



R.FAF 

J3.CP.AD.. 

RAFL2 



FAF IS NOT SET* TRY AGAIN 




J>6.g.,4A6 _JU£AUSE EQLJL 



__3-I&- 
IftZn 

J>blL 

3*12 
___!*_>___ 



JLafjuL 



_ldd_ 

ADM 
-CP.fL 

LOO 
_-JM- 



■i2Q g ..n A il- 



RJM 



_J462_ 
1701 

J__57.__ 
?36S 



_LON_ 

SUN 

JWti. 

UJN 



►C.CPFL 



O.T.+C.CPRA 
JDjJIA __ 



.RES- T .. F L 



RESET RA 



Jl.fiAEL 



_a.ep.Aa__ 

W.CPSTAT 

jx.j_j?. 



O.To*C.CPSM • 

J_Af_L3 



READ CONTPOL POtNT STATUS WORD 



JEL_T_Af_L_ 



C LEAR FIEL D ACCESS FLAG 



_RWP._LA___L 

1 
..!_^_1__, 

RAFL1 



DELAY RWDELAY MTCROSE COMOS 



3<v76 
-5 A 0.0. 

3077 
_627A. 



_____ 



RAFL2 



0357 



LOO 

_SlM_ 

LOO 

_CW__ 
UJN 



D.CPAD 
.R.F.AE 

O.PPsTAT 
JD_,_CP_4Q 

RAFLl 



J3_I__JLOJLj_CC£S_LJ_L__L 



UPDATE PP STATUS WQP Q 



STL 

_STL_ 
STL 

_5TL_ 
STL 

JUL. 



STL 

_SJL_ 
STL 

_5TL_ 
STL 

_5.IL. 
STL 
STL_ 
STL 

-STL- 
STL 

_SIL 
STL 
STL_ 
STL 
SfL_ 
STL 



_STL 

stl 

-STL- 
STL 

_STL_ 
STL 

_iIL_ 



STL 



341 
_34 2_ 

343 
_34 4_ 

345 
_3't-_ 

347 

_34«_ 
34<J 

_351_ 
3S1 

_35_- 
3*3 

_35'_. 

355 
_3«^_ 

357 

_3 <; __ 
359 

_3M_ 
361 
?4^ 
363 
3*,4_ 
365 

_3A6 
367~ 

_36T 
369 

_37.6- 
371 



______ 



v 

~%«i*.-_f 



— CW 



vr* 



r-s 



I « * * 



R.TAFL <M70> 
Calling Sequence: RJfl 



R.TAFL 



R.TAFL is called to terminate access to the control point 
field length by clearing the field access flag in Cfl byte 
R.FAF. 



S-*7 



V£» 1.1 



stl— start System execution 
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PAG£ NO. 



H 



R.TAFL terminate access to CONTROL point field length 



CALLING SEQUENCE 



RJM 



R.TAFL 



ACTION 



STL 
-SIL. 



STL 
-SJ.L- 

STL 
J5JLL. 



CLF.A& THE FIELD ACCESS FLAG IN THE PP STATUS WORD 



STL 

.STL- 
STL 
S1L_ 



373 

-37A. 
375 

377 

-3.7.^ 
37<? 

-JflO,. 
3«1 





0470 
PA7? 


T*no 


R.TAFL 


ENm 

LOW 


X 




STL 
STL 


3ft4 
3fi? 


0473 

,,„.„.„ ., p'47«; 


5400 0100 
-*n77 




STm 
inn 


R.FAF • 
n.PPSTAT 


CLEAR FIELO ACCESS FLAG 


STL 

STL 


3nS 
3K7 


0476 
1A77 


6?76 

' n_17p: . 




Cwn 

UJN 


D.CPAD 

r.Taki x 




STL 

STL 


3«« 




-70 


V 






> 








« 


,,Cv» ..— ,'.,_ 














4 


' '. " "Y 














T! 


. 














MM» 




' 








(A 


' -t/u r*'* 








. 










^W ; 


- * '. 



-O- 






o .**■-. ^5? 



R.TFL -C500} "Tc-st F-XeM "fca^KJ 

Calling Sequence: Load relative address 



RJM 



R.TFL 



R.TFL is used to insure that a relative address is within the 
field length. The 16-bit address is added to the control 
point reference address {RAJ and compared with the field 
length. If the address is out of raage-» R.TFL will exit with 
a negative A register; if the address is legal-, the A register 
will contain the absolute Cfl address -CRA + relative address} 

upon exit. T^e^ontr^lr^QiiT-fcHH^an^^tr~ are kept 1 ■ l o cally aitlrnr 

•p-p— resl-d«fHj* a-fcH^#-£PRA~amW?-H^-fc^ — ' S - i - nco th ese- 

•fco'C-a-fc-frons— ar e"set - -b y--i a <w^ii^e-^ni^A-fifc-~^h en a now • ■ t -f^an^s-^e-fT-fe— p-p-&** 
■ gr a m - i s- inltiated'in a P fN the transient program and its over- 
lays cannot call R.TFL until R.RAFL has been called. Many PP 
programs do^ not call R.TFL but do their own checking of addresses. 



f ' \ 3 






H&jo To*. 



* 


■ - 


w*bb 


£>.PPtfefc-V2> 


Stfrt 


13* 


/M>T> 


3>.PPXRWJ 


R0>fA 


fc.TFU 


mtf 


/VfeT 



5 



a&t 



7'.^i 





• 
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PAGE NO. 


12 








o 


R.TFL 


COMPARES ACCUMULATOR TO FIELD LENGTH 


SVL 




391 





CALLING SEQUENCE 



LOAD 
..RJM 



VALUE 
■ P.TFL. 



-KEUJBNS. 



J^CciaWLAm^VjVLUSt2A_l£J?JJJi£_ 
ACCUMULATOR*-© OTHERWISE 



.I 5. J.E55- IH AR...O ELQ 1, E N S7.H. 



J5UL. 



STL 

_S1L_ 



STL 
_3IL_ 

STL 
J5TL. 

STL 
J= r .L_ 

STL' 
3XL_ 



_3.?J>_ 

3^3 
35 /^ 

395 
_3?6_ 

397 
_3-)3. 

3<3<> 

A (J 0_ 

'•oC 
«02_ 



.050. 

050 

_2S.£ 



0S03 



.SSL 



05n 

05 

J351 



Cv 



051 

351 

051 

_551 



-IMA. 

3 1 5ft 

_2155_ 



1006. 



_02Q5_ 
101* 

_3?.56_ 
1006 

JJ765_ 
1S00 

-C3.62. 



Tfl r O 



SldiL 



ADD 
AOn, 



SHNJ 



JL2_ 
D.FL 
n.RA 



ADO FIELD LENGTH 
ADD RA 



REPOSITION VALUE 



R.TFL 



TEL1 



ENM 

_Mjy_ 

SHM 

SHM 

_MJN_ 
LCM 
UJv 



X 

,TFLI, 



12 

JUfJL. 



JUMP IE NFGATIVE 



POSITION TO HUNOREOS 



6 
JILL 



_S£N S E_J N PANGE 



-£tTFLX 



ERROrt RETURN 




XA 



* '.f 



o 






-w 



n> 



/} 



K.-3FW 



R.DFfl 



•CbkM> 



Calling Sequence: 



LOAD V.U-fesssge.V^f lag bits^ 
RJfl R.DFK 



SCzfB 

3 






R.DFfl will cause a message to be written from PP memory to the 
dayfile and/or the console. Tne flag bits ar& contained in 
the high-order t>-bits of the A register upon entry to R.DFfl and 
are used to determine the destinations of the message. Possible 
values of the flag bits arQ described belowi one or more bits 
may be on. All are optional. 



4^ 



qp 



dr 



A^A 



1 = Dayfile only -C8 Display} 

2 = Control Point D {System} message 

M = System Dayfile -CNo A Display} 

10B - Collation {Accounting} Flag. If set then a $ w:'ll 
be placed in the 20th character of messages that. 
are sent to the system dayfile -Cnot set by any CDC 
routine. Used by installations}-* 

(sOB = CE. Error File. 






(f)) = yio.^^% -n\^ bJ^ oui^j 






TrvzXJL,) yVv^J-J^CX j/a>---^>^ 



n 



p% 



t^S 



V£P 1.1 



STL— START SYSTEM EXECUTION 






0«/J»7/70 



PA(?r MO. 



R.HFM 



TRANSMIT DAYFILE MESSAGE 



CALLING SEQUENCE 



LOAD (FLAG) LOCATION OF MESSAGE 

_RJ_ R.OFM 



JkCilOliS- 



JJ?AN5yil_M£S.S^fi£j[O^P_^ES5AGE_ASfJL. 
CALL MONITOR FUNCTION M.OFNi CFLAG> 



STL 
_SJ_L\ 



STL 
_SJL_ 

STL' 
_L__ 



STL' 

JT.L. 

STL 
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Uhen a PP program wishes to issue a stack request for a transfer 
of data to or from its own memory-i the PP program formats the 
stack request-* loads the address of the request into the A 
Register and calls the PP Resident subroutine R.READP/R.URITEP. 
There are two entry points to this subroutine. If the stack 
request is to read data the entry point R.REA3P is used. 
R.URITEP is used when writing data. v*r,- • 

R.REASP -CR.URITEP}. computes the PP word count from the first, 
and last word addresses given in the already formatted request 
and adds the computed word count-, the address of the PP message 
buffer-j and the control point number to the request. The 
request is entered in the stack and data is transmitted via 
channel directly to -Cfrom} PP memory. Upon exit from R.READP 
•CR.URITEP3-1 the following information will be set: 

-CD.T3 + C.RUPPUTJ = number of PP words transmitted 

O.T3 + CRUPPLU} = LUA+1 of data transmitted 

■CD.T3 + ORUPPST} » upper six bits of status in bits "U-S 

CD.TM + CRfcJPPST} * lower twelve bits of status 

The 15-bit status hSs the sar.a format and meaning for PP I/O 
as the status in bits 0-1? of the first FET word for central 
memory I/O. 

R.READP/R.URITEP will call~R.EREflS t o issue the stack request. 
It then helps control the transfer of data by communicating 
with stack processor. 
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INTRODUCTION 



In the SCOPE operating System ■* the System Display program -CDSD> 
and the Monitor orogram -t nTR> permanently reside in two of the 
peripheral processors! 1 and respectively. The remaining 
processors form a pool of processors to which flTR may assign 
tasks as required. These pool processors have no fixed assign- 
ments^ any processor may be assigned to the execution of any 
system routinei and it is possible that more than one processor 
may be executing the same routine at the same time. All pro- 
cessors contain a small resident program which handles the communi- 
cations between pool processor programs and the Monitor and initiates 
the execution of these programs as directed by flTR. 

When SCOPE is deadstarted a series of deadstart PP programs ar^ 
loaded into the PP-'s. The last deadstart orogram to be loaded is 
named STL. It is loaded at location 100* in each rf the pool PP-'s- 
The program STL contains PP Resident. STL starts executing at 
location lODDg. Uhen it is done it jumps to the PP Resident Idle 
loopi R.IDLE isee below>-« and the PP is ready to load and run 
programs as directed by flTR. 

POOL PROCESSOR STRUCTURE 



PP resident is contained in locations Dl03 fl - Q773 fl . Uhen directed 
to do so by MTRn the resident loads a program into its memory and 
executes iti since that program remains in that processor only for 
the period of time required to perform its function! it is called 
a transient program. Transient programs occupy locations 0773B - 
1773B-. although the first instruction is at location 1D0DB. 
Transient programs generally load overlays to perform specific 
tasks- For example -> CIO-i which is a transient programs calls 
various overlays depending on the task {readn writer backspace} 
and the equipment {disk-. tape-> etc-} specified. Secondary over- 
lays are loaded into memory beginning at location 17738-1 the first 
instruction falling at location 2000g. Overlays are generally 
entered via a return jump. Transient orograms have names beginning 
with a letter {CI0-. EXU> or the numeral 1 -C1AJ-. llfl}i overlays 
have names beginning with a numeral 5 through 'i -CBBP-i HLBv =5Df1i 
'etc«>. 

Both transient and overlay programs ■> as well as the resident oro- 
gram-. make extensive use of the low core locations 01-73. Figure 
2 details these direct cell assignments. 

PP RESIDENT 



The peripheral processor -resident program, has two m.-Hn functions 
to perform: 
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1« All communication between tlTR and the transient or overlay 
proorams is handled by the resident. 
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5. ' The resident-! when directed by MTR-. loads transient programs 
and initiates the execution of these programs. 

Communication between fITR and the resident program is carried out 
through the use of PP communication areas in central memory -i one 
for each processor. Each communication area consists of a one-word 
Input Register-, a one-word Output Register -i and a six-word Message 
Buffer. Pool processors address these areas by means of pointers 
in locations D.PPIR-, D.PPMESl and D-PPSTAT. 

FITR assigns a task to a pool processor by placing the request in 

the processor ■'s Input Register- The name of the program package 

which is to be loaded and executed appears in the high-order IS 

bits of the Input Register. This name consists of three display 

code characters! such as lAJ-r CIOi etc The number of the control 

point to which this package is assigned appears in the low-order 

four bits of byte 1 of the Input Register. Package parameters-. 

such as the address of arguments required by the package -. appear 

in the low-order 3k bits of the Input Register. The PP is given 

control to execute the code just loaded. The request itself remains 

in the Input Register until the task is completed- On completion 

of a task -r the transient program requests fITR to release the processor i 

fITR then clears the processor •'s Input Register. The Input Register 

of a pool processor is thus clear only when the processor is idle. 

All communication between the Monitor and the transient and overlay 
programs is handled by the resident program. MTR performs a 
variety of functions v each of which is identified by a function 
code of one or two octal digits. 

To transmit a monitor request-i the resident routine R.MTR places 
the request in the PPs output register. R.MTR uses locations 
D-TQ-D.TM in peripheral processor memory as temporary storage for 
the request to be written into the output register. Byte of the 
register contains the function code in the low-order bit positions. 
Bytes 1-M are used for the arguments. Thusi for a Request Channel 
function <M.RCH=ia>-. the channel number is placed in bite J.. For 
some functions-, the arguments are placed in the message buffer and 
only the function code appears in the output register. A peripheral 
processor program may utilize the routine by placing the arguments 
for the function in bytes B«T1 through D-T4-I setting the A register 
function number and executing a return jump to R.MTR. The resident 
routine will enter the function number in location D-TQ and write 
the contents of locations D.TQ-D.TM into the output register. 
R.MTR will jump to R.bJAIT. 

If the system is using the XJ/MXN or MAN-. R.UAIT will decide whether 
the monitor request is for CPMTR or MTR . If the request is for 
CPMTR-. the PP 'input "register address is written into word 4? of 
CMR -. T . PPI D . CPMTR requests are the first ten functions -Cl2B> unless 
the ILR is used in which case CPMTR executes the first nine £113} 
functions leaving M.RCH-C12B} to be handled by MTR. 
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If the request ir for I1TR-, the input register address is written 
into word SD of . 1MR -.T.PPIP - MTR executes all functions greater 
125'. The use of T-PPIP saves MTR having to search through all of 
the output registers. MTR need only check one word in CAR to know 
if e request is pending- PP resident will issue an MXN or MAN to 
initiate CPMTR if needed- Otherwise the request will be picked up 
by MTR in its loop. On an EXN system-, only T.PPIP is used by PP 
resident. Regardless of mode of execution! the resident will wait 
until the output register is cleared by fITR before proceeding. 
Control will be returned to the requesting program upon MTR-'s 
clearing the output register. 

When a pool processor program completes execution-* it exit's to 
location R.IDLE-. which is the address of the resident idle loop. 
The entry point to this idle loop is R.IDLE -C 103^> • When referring 
to a PP Resident routine-, the name of its entry point is used as 
'the name of the routine. Thus the name of the idle loop is R.IDLE. 
In this idle loop-, the processors Input Register is scanned at 
intervals until a request is found in the Input Register. A delay 
between successive scans avoids unnecessary memory and read pyramid 
conflicts. Normally the PP Input Register of an idle PP contains 
zero- If the PP Input Register becomes non-zeron it means FITR 
wants PP Resident to load a PP transient program into the PP. When 
a request is detected-, the resident stores the routine name and the 
control point. It then sends function R.TAFL-. terminates access 
to the control point field length-, to MTR and waits for fITR to 
clear the Output Register before continuing. When the Output 
Register is cleared R.IDLE calls the PP Resident subroutine R.OVL. 
R.OVL will then search the library directory for the requested 
routined if found-, the package is read from the resident library 
into the processor -'s memory beginning at location ??3g -CC-PPFUA- 
L.PPHDR3-- If the routine is not found in the directory-. 1EJ enters 
the message C XXX NOT IN PPLIB* in the dayfile-. and requests MTR 
to abort the job which called the routine- The resident then 
returns to its idle loop. If the program is located-, it is loaded 
by R.OVL which then returns control to R-IDLE which executes the 
instruction 

LJM C-PPFWA 

This transfers control to the first instruction of the transient 
program. When a transient program termi nates ■> the instruction ' 
it must execute is 

LJM R.IDLE 

At location 1D0B of PP resident is the field access flag. There 
is evidently some need for a better description of the use of the 
field access, flag. . The basic principles are: 

1. The field access flag must always be set whenever any data is 
read or written within a user field length- 
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5. The execution of the R.P1TR subroutine while the field ? : : ^ 
flag is set may cause R- PAUSE to be executed. If an :*'". -" ; .'--•• 
address has-been computed and savedi it 'is invalidated -; ■..-. < 
execution of R.flTRi because D-RA may change- 

3. Uhen a PP program is looping waiting for any external eve -1 : .--, 
occur-i the loop must either be performed while the field ..r .. ■ •: 
flag is not set or must include an execution of R. PAUSE. 

M. When no field length access is required for a major prorpi-.- 
•Ci-e. searching the FNT> it is best to clear the field acc^r: 
flag while processing. This allows a storage move to be ini- 
tiated without any delay. 

R.RAFL -[synonymous to R-PAUSE} will set the field access flag. Tr 
a storage move is in progress-, the field access flag is not s^ 
until the storage move flag has been cleared- If the field a-c=— 
•flag is already set-, R.RAFL checks the storage move flag and tempor- 
arily clears the field access flag to allow the storage move- 

• R.TAFL is used to terminate access to the field length- It uncon- 
ditionally clears the field access flag. 

RESIDENT ROUTINES 

Several resident routines and words are used by transient and over- 
lay programs- These routines are described below. The order of 
the routines has been changed but essentially the function of each 
routine remains the same with the exception of R.0VL-. R-RCH and 
K.DCH. These three routines have been conditionally modified to 

?fLR> m ?n a r?Rr5 e 7n i H tr i butive lt ta ^ tU {DDP} and Interlock Register 
*ILR> in CYBER 70 hardware- Should an installation not use these 

two hardware features, PPRES is functionally unchanged. 

In the diagram of PPRES the labels flAIN-, SEG-1 and flAIN? refer zn 
the segments described at the discussion of the DDP/ILR at the end 
or this section. . - « 
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MAIN 



SEG-J, 



R.IDLE 
R.OVLJ 

R.RAFL 

R.TAFL 
R.TFL 

R.flTR 
R.UAIT 

R.RCH 
R.DCH 

R.STB 
"R . OVL 



R.READP 
R-WRITEP 

R.Ryp 

R.ERECS 
R.DFM 
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PP RESIDENT ROUTINES 



PP RESIDENT IDLE LOOP 



LOAD PRIMARY OVERLAY INTERNALLY 



REQUEST ACCESS TO CONTROL 
POINT FIELD LENGTH 



TtKHINATE ACCESS TO CONTROL 
POINT FIELD LENGTH 



COflPARE ACCUMULATOR TO FIELD LENGTH 



ISSUE riONITOR FUNCTION 



WAIT FOR OUTPUT 
REGISTER TO CLEAR 



RESERVE CHANNEL 



DROP CHANNEL 



MASK BYTE INTO LISTED WORDS 



LOAD PP OVERLAY . 



TRANSHITS DATA FROPI STACK PROCESSOR 



TRANSMITS DATA TO STACK PROCESSOR 



SUPPLIES DISK READ/WRITE LOGIC 



ENTER REQUEST STACK 



TRANSMIT DAYFILE MESSAGE 



CONDITIONAL CODE 



F-V£ 



103 

135 
133 

173 
303 

31? 
33D 

371 
333 
3>43 
3k3 



54 3 
SSI 



bSS 

704 

737 



n 



§.. R.IDLE* 

Calling Sequ.-n .-= : LJfl R-IDLE 

R-IDLE is the idle loop in which PP resident continually scans 
its input register for something to do- 

R.OVLJi 



Calling Sequence: 



Store name of overlay in D.Tt-i D.T?. 
LJM R-OVLJ 



The R-IDLE routine contains an additional entry point named R-OVLJ. 
A PP program can load a transient program on top of itself without 
changing the Input Register by storing the name of the transient 
program left- justified in D-Tb and D-T7-. and then executing a long 
jump to R-OVLJ. The program will be leaded at C-PPFL'A - L-PPHDR 
and control will be transferred to location C-PPFWA. 

R.IDLE destroys direct cells 20fi through 22 6 and some of the tempor- 
aries. R.OVLJ and all other PP Resident routines destroy only 



temporary cells -CO 

r.rafl! 

SKStMESHanl 
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Calling Sequence: RJM R.RAFL 

The subroutine is called to request access to the control point 
field length. A test is made on the storage move flag for the 
control point- If setn a call is made to R.TAFL to clear the 
field access flag in the PP status word-, then pauses until the 
storage move is cleared- When it is cleared-, set the field access 
flag in the PP status word and reset 8 RA in D.RA-. FL in D-FL- 



s 



Calling Sequence: RJM R.TAFL 

R.TAFL is called to terminate access to the control point field 
length by clearing the field access flag in CM byte R.FAF. 




Calling Sequence: Load relative address 

RJM R.TFL 

R.TFL is used to insure that a relative address is within the 
field length. The la-bit address is added to the control point 
reference address -CRA} and compared with the field length. If 
the address is out of range-. R-TFL will exit with a negative A 
register; if the address is legal-, the A register will contain the 
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absolute CM address -CRA + relative address> upon exit- The control 
point RA and FL are kept locally within PP resident at D.RA and 
D'FLi respectively. Since these locations are set by routine R.RAFL- 
the transient program and its overlays cannot call R.TFL until R.RAFL 
has been called- Many PP programs do not call R.TFL but' do their 
own checking of addresses. 




Calling Sequence: Store function parameters in D-Tl to D-JH 

Load function code 
RJM R.MTR 

The PP resident subroutine R.MTR is' called by PP transient pro- 
grams and overlays to transmit requests to MTR. The requesting PP 
program sets direct cells D.T1 - D.TM with the values it wants to 
be put into the four right-most bytes of the PP Output Register. 
The requesting program then loads the MTR function code into the 
A Register and executes a return jump to R.MTR. R.MTR stores the 
function code value from the A Register into cell D-TO and then 
writes D-TO - D.TM to the Output Register. R.MTR then executes a 
return jump to the R.UAIT subroutine. R.UAIT checks, the leftmost 
byte of the Output Register at a tixed interval. When the byte 
becomes zero {meaning that MTR has processed the requests R.UAIT 
returns to R.MTR which returns to the calling routine- 

In order to check byte zero of the PP Output Register t R.UAIT reads 
the Output Register into direct cells D-TO - D-TM. When control 
is returned to the PP routine which called R.MTR-. these direct cells 
are intact -t i.e. -i they contain the value of the. Output Register read 
by R.UAIT}. For certain MTR requests t MTR will return parameters 
to the requesting PP in bytes one through four of the PPs Output 
Register. The requesting PP routine can pick up these parameters 
from cells D.Tl through D.TM. ^.c 

When a PP transient program has completed its function! it must 
inform MTRt so that MTR can assign a new task to the PP. The 
program tells MTR it has finished by issuing an M.DPP function- 
MTR will zero the input register of the PP and record the fact 
that the PP is available- The last few lines of code of each PP 
transient program therefore are J 

LDN M-DPP DROP THE PP ASSIGNMENT 

RJM R.MTR 

LJM R.IDLE EXIT TO IDLE LOOP 

Note that R. IDLE is not a subroutine and it is entered with a long 
jump and not a return jump. • 
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' .. R-UAITl 
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Calling Sequence: RJN R.UAIT 

R.jJAlT has been modified for the use of two monitors and the MXN. 

T A CP^tT^tT^ fOP ^mining whether a PP request is for 

-HrLol. < ~ -J ti ? e rec ^ est I s for CPnTR, the PP input regist-r 

address is written into T.PPID. T.HXNCTl is read up and executed 

111? be r ?ssSeS! thP " exChanSe packa 9 e * ddr * es * to Eh 1 3? ?hj nXN 

2 T h Sp?! qUC ? t ^J*"" ""' the iPpUt re 9 ist ^ address is written 

Stl'n J'.K In Slther CaSei R ' WAIT wlU ca,JSS the PP to idle until 
_oyte of the output registers clear. u 

R.RCH | 

Calling Sequences Load channel number 



RJM 



R-RCH 



The channel numbers contained in the A-register will be stored in 
^•^f; 7 ! 1 ^ nit0r funct ion H.RCH inserted in D.TD, and D.TD - J?TM 
written to the output register for that PP. Channels will be 
assigned by MTR on the following priority basis. - 

ILt^Z^ channels are specified KTR .will stop looking for alter- 
nate channels upon sensing t bits of z~r -. Thu«, -ff n " 9 a i; f 

? RcS e L\ S h deSired K ^PfVammer mus^ ^iJ ^iV b'ef^rVln™ 
R.RCH so the search will be terminated at that ooint. The oro-id»rp 
for requesting channel 12 with alternate channel 13 would be: 

LDN n 

t' 

STD D.T2 

LDC 13153 

RJfl R.RCH 

nonitor will stop looking for alternate channels after four channels 
have been investigated or b bits of zero are detected^ ^annels 




the output register is cleared 



2-^9 
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Calling Sequence: LOAD channel number 

RJfl R-DCH 

Since more than one PP can request the same channel at the same timet 
it is necessary to use a KTR request to reserve a channel. 

The only PP which can release a channel ■> howeveri is the PP which 
reserved it and there is no need for an interlock- To release a 
channel reservations a PP program loads the number of the channel 
into the A-Register and executes a return jump to the PP Resident 
subroutine R-DCH. If the channel is assigned to the PP-* R.DCH will 
modify the Channel Status Table entry for the channel to indicate 
that the channel is fre^. If a PP 'calls R.DCH to release a channel 
it has not reservedn R.DCH will issue an H.KILL- 



R.STB I 

Calling Sequence." Load 

Rjn 
where list has the form 

L {byte} 

L -Cword 1> 

L -Cword 2> 



L-CList} 
R.STB 



L -Cword n> 



zero 

•An entry point to R.STB called R-STBflSK is the address of the mask 
*anded 9 with each word in the list before the word is 'exclusive 
ored* with the byte- This mask is initially ??00B and this value 
should be restored by any routine which substitutes an alternate 
mask. R.STB is used primarily to substitute channel numbers in 
driver overlays. 

All the PP hardware instructions used for I/O contain a field which 
specifies the number of the channel over which the I/O is to take 
.place. For example the instruction 



IAfl 



BUFFOS 



%-so 



-T ..?•> . > 






would be used to read data from hardware channel five into th» po 
starting at location BUFF. ' 

When a programmer is coding a PP program, he normally does not 
know what channel will be used for the I/O. The channel number ," s 
normally obtained by the 9P program from an entry in the EST tabi*. 
For this reason the above I/O instruction would be written as 
follows: 

IAft BUFFn*M 

The double asterisks indicate that the value wi*n be filled in 

by the program itself when it is executed. COMPASS assembles double 

asterisks as a zero. 

Since the channel number goes into the first {or only> byte of an 
instruction along with the OP code-, the first byte of the instruc- 
tion would contain ?1D0„ -Cthe OP code for an IAfl is 71 a >. The 
second byte of the instruction would contain the value of BUFF. 
When the PP program is called, and determines the channel number, 
it must modify all the I/O instructions in itself so that the first 
byte of each instruction contains the OP code followed by the cor- 
rect channel number. Normally there would be a list somewhere in 
the program giving the addresses of all instuctions to be modified 
in this way. 

The PP resident subroutine R.STB can be called to insert a channel 
number into one or more instructions, whether or not the fields to 
be altered previously contain zero. Before return-jumping to R.STB, 
the program loads the address of a list in the A -register. The 
first byte in this list contains the address of some other PP cell 
that contains the new channel number. The second and following 
bytes of the list contain the addresses of the instruction words 
in which the new channel number is to be inserted. The first zero 
byte in the list terminates it. 

Although R.STB is most often called to insert channel numbers into 
I/O instructions, it can also be called to perform general masking 
operations. a 
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Calling Sequence: Store name of overlay in B.Tb, D.T7 

Load A register Load Address 
RJfl R.OVL 

This routine has been changed for SCOPE 3-H. It now performs a 
binary search upon the PP Program Name Table *PPNT>, looking for 
the name or the overlay. If the name is found, the overlay is 

f?*o e l *°Jl C "; Si Skl ° r E f S ' - If ir is not fou ^ an OVL error 
nag is set and the control point is aborted. Then an exit 

is made to R-IDLE- 



S-SI 



W*^ v.. 



kjS 



Kj" 



,"f 



Calls - R.READP {Disk resident overlay} 
R.MTR -:FP Call Error> 

!.. R.REAPP -CR.yRITEP> | 

Calling Sequence: Load L {request} 

Rjn R.REAPP -CR-WRITEP} 

When a PP program wishes to issue a stack request for a transfer 
of data to or from its own memory i the PP program formats the 
stack request-, loads the address of the request into the A-=-Register 
and calls the PP Resident subroutine R.REA3>P/R .URITEP- There are 
two entry points to this subroutine. If the stack request is to 
read data the entry point R.READP is used- R-URITEP is used when 
writing data. 

R.READP {R.URITEP} computes the PP word count from the first and 
last word addresses given in the already formatted request and adds 
the computed word count i the address of the PP message buffer -, and 
the control point number to the request. The request is entered 
in the stack and data is transmitted via channel directly to {from} 
PP memory. Upon exit from R.READP {R.WRITEP} -i the following infor- 
mation will be set: 



-CD.T3 + C-RL'PPUT} 

{S.T3 + G.'RUPPLU> 

■CD.T3 + C-RUPPST} 

-CD.TM + C-RWPPST} 



number of PP words transmitted 
LUA+1 of data transmitted 
upper six bits of status in bits D-S 
lower twelve bits of status 



The Ifi-bit status has the same format and meaning for PP I/O as 
the status in bits D-17 of the first FET word for central memory 
I/O- 

R.READP/R.WRITEP will call R-EREdS to issue the stack request- It 
then helps control the transfer of data by communicating with stack 
processor. 



Calling Sequence: Load 



RJM 



IAn/OAM function 

71B = IAH 

73B = 0AM 
R.RltlP 



This routine performs a number of functions in handling the reads 
and writes on disk. R.RUP will set the functions for the IAT1 or 
OAMi sets the FldA for transmissions stores the PP message area 
address in the stack request and then issues the stack request- 
If the field access flag was set ■> R.RbJP will pause for storage 
relocation and then perform the disk I/O. Transmission is governed 
by control word U.RUPPCld of the PP message ar^a. 
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- Request is in stack 

1 = Sense waiting for channel 

2 = Sense waiting for transmission 

3 = Sense transmission ready 

4 s Sense end of transmission 

Calls * R.EREflS 
R. PAUSE 
R.STB 




I 



R.EREflSI 

Calling Sequence: Store L-Crequest> in D-TO 

RJfl R.EREflS 

In order to place a request in the request stack -Cfor the stack 
processor} this PP subroutine adds the control point number to the 
requesti places a request in the message areai and issues an fl.ICE 
function for SPfl. 



R.DFfl i 

J 



Calling Sequences LOAD L-Cmessage}+flag bits 

RJfl R'-DFM 

R.DFfl will cause a message to be written from PP memory to the 
dayfile and/or the console. The flag bits mre contained in the 
high-order fa-bits of the A -register upon entry to R.DFfl and are 
used to determine the destinations of the message- Possible values 
of the flag bits are 1 described belowi one or more bits may be on. 
All are optional- 

Bit = Do not send to B display. 

Bit 1 * Do not send to control point dayfile. 

Bit 5 - Do not send to system dayfile -Cno A display}. 

Bit 3 * Flag as an accounting message <a * will be placed in 

the 2Qth character of messages that are sent to system 
dayfile}. 

Bit M - Send to hardware error file. 

Bit 5 s Do not insert job name in system dayfile. 



READECS ? 



? 



This is an extension to R-OVL which is entered when a load from 
ECS is needed. 
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PERIPHERAL PROCESSOR RESIDENT WITH DDP AND ILR '. -<>V 



INTRODUCTION 

This is a discussion of Pp resident for those who will be using the 
two new features of CYBER ?C hardware-, namely the Distr ibuti ve Data 
Path -CDDP} and the Interlock Register -[ILR}. Complete descriptions 
of the hardware are found in the section called CYBER 7D • Hardware 
Features. Likewisen most PP resident functions will remain the 
same and they are described earlier in this section on PP resident. 
The concern here is with the segmenting of PP resident and how it 
accomodates the DDP and ILR. 

CYBER SYMBOLS 



There are several parameters and symbols which ar^ relevant to the 
discussion of the DDP and ILR. They are. described here with their 
default values indicated- 

IP-DPLIB = If non-zero-i this parameter indicates that the 

DDP is to be used for PP overlay loading from 
ECS. Certain code-, such as SEG-2 and the PP 
resident segment loader in MAIN t. is conditionally 
assembled with IP-DPLIB t Q. 

IP.ELIB = D Used- with IP . DPLI8 in the following manner: 

IP.ELIB = Q i no overlay loading from ECS 
IP.ELIB t 0i IP-DPLIB = Di perform overlay 

loading from ECS via CM buffer-. 
ICEBOX.. 
IP.ELIB / D-i IP-DPLIB * CU perform overlay 
i loading from ECS via DDPi if pre- 

sent- Otherwise use ICEBOX. STL 
makes this decision at initializa- 
tion time by searching the EST. 
Certain code in MAIN is condition- 
ally assembled depending upon 
IP.ELIB t 0. 

IP. ILR = Indicates the presence of ILR. If no ILR 

exists everything is assembled with IP'. ILR = 0- 
If ILR is present i.. all PP code is assembled 
with IP. ILR f but CMR is set zero or non- 
zerDi to indicate whether or not the ILR is 
to be used- Word 77 of CMR -tP-ILR/P-PPOVL} 
has byte 5 set to the value of IP. ILR. At 
initialization this byte- is checked for the 
presence of the ILR- There is also a check 
made for u physical channel IS If none exists 
PP resident will clear this byte- 

CH.ILR - 15B The ILR hangs on its own channel 158. This 

channel is always active and if no ILR existsi 



S'SY 



CILR = 2 



CPPOVL = 3 



P.ILR = 77B 
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channel 1SB is not used. The symbol CH.ILR 
should be used to refer to this pseudo channel- 

The number of the byte in P.ILR -C?7> which 
contains the value of IP.ILR. This byte serves 
as the ILR on/off flag. 

Number of the byte in P.PPOVL -C?7> which con- 
tains the pointer to the CM buffer used to 
hold SEG-1 and SEG-2 of PPRES. 

Word 77 of CttR which contains the ILR on/off 
flag. 



P.PPOVL = 77B Word 77 of OIR containing pointer to PPRES 
overlay buffer and address of the beginning 
FNT entry for the ECS library. 



S.CHAN = 12D 



The ILR has one bit for each channel and pseudo 
channel in the system i mapped from left to 
right. These channel numbers begin with channel 
zero at bit 12 -Cactual bit 13}. Channel numbers 
are calculated by biasing the number by S-CHAN. 



POINTER WORD - P. PPOVL/P .ILR 



5=i 



JLL 



25. 



P3 



11 



CILR 
IP.ILR 



C.PPOVL 
T.PP0VL/10B 



T.ELIBD 



77 



C.ILR/IR.ILR - Contains value of MP- ILR * Read up -by PP's- to 

verify ILR exists- 

OPP0VL/T.PP0VL - Table in CM holding PPRES overlays-. SEG-1 and 

SEG-2. 

T.ELIBD - Beginning FNT entry for ECS library. 

EST Entry for DDP ' <• 

5T M7 is 23 11 



CH2 CHI 



CHM CH3 



X 



"DP" 



Efl. 
NO. 



'DP' is the hardware mnemonic for the DDP. 



ON/OFF BIT 



S-5"5, 






w 



SEGMENTATION OF PP RESIDENT 



In order to support the DDP and ILR-, considerable code had to be 
added to PP resident- Not desiring to expand the size of the. resi- 
dent area-, it was decided that the most practical solution was to 
segment PPRES- This segmentation is transparent to the USER and-, 
in fact-, will occur only if IP. DP LIP is defined as non-zero. 



The structure is as follows: 



MAIN 



103 R.IDLE 

125 R.OVLJ 

133 R.RAFL 

172 R.TAFL 

202 R.TFL 

217 R.flTR 

230 R.UAIT 

271 R.RCH 

332 R.DCH 

3M2 R.STB 

This segment permanently resides in PPRES beginning at location 
103B. It is not overlayed^ 

SEC-1 SEG-2 

3fc.M DDP overlay loading 
72M 



3b2 


R.OVL 


S42 


R.READP 


SSI 


R-URITEP 


Sbb 


R.RUP 


ts's 


R-ERECS 


704 


R.DFH 



.SEG-2 is assembled only if IP.DPLIB * 0. 

• R.OVL-'s entry point is part of MAIN. The real origin of SEG-1 is 
3bM. This allows SEG-1 to be overlayed by SEG-2 and when SEG-2 has 
finished executing-, return jump to R.OVL- SEG-2 is automatically 
overlayed by SEG-1 again-, when execution is finished. 

MAIN2 -C conditionally assembled} 

-CIP.ELIB f D> -CIP.DPLIB * Q> 

737 load from ECS 73? PP res ,-segment loader 

via CP-ECOVL 
?tb 

■This second section of HAIN is determined at.deadstart time 
depending upon the setting of the IPARAI1S. Once the decision is 
made-. MAIN remains constant throughout the running of the system... 



>56' 



*s>- 



3* e / ) 



MAIN 



SES-1 



MAIN 



SEG-2 



flAIN 



STU 
INITIALIZATION 



•At deadstart-i a check is made for 
the presence of the DDP. 



• If the DDP is to be used-. SEG-1 
and SEG-2 are written to Cf1» 




SEG-1=S7B Cfl wr» 



^ 



SEG-2=5SB cn wds 



• MAIN following SEG-1 is overlayed 
by the flAIN following SEG-5 if DDP 
1s to be used- 



PP Resident — Segmented 






v»- *** %«*■ ^ "'' ***** 



PPRES - FUNCTIONING WITH THE DDP 



If IP.PPLIB is set non-zero and the PP routines have been assembled 
with the DDP/ILR code-i the procedure is as follows: 

PP overlay loading from ECS — 

. PPRES now contains riAIN-SEG-l-nAIN2. 

. A request for a PP overlay is. made- 

. R.OVL searches the PPNT for the program name- 

. Idhen the program is foundn a check for residency is made- 

• If ECS resident! a jump is made to the portion of HAINS-i which 
contains the PPRES segment loader and load SEG-2 over SEG-1* 

. SEG-2 check to see if the DDP is Operational. 

• If DDP available-! the overlay is loaded through the DDP and 
then SEG-1 is reloaded- 

. A jump is made to the entry point of R-OVL- 

. If the DDP is not available-! a jump is made to BACKUP where 

the residency of this overlay is changed from ECS to disk 

in the PP Program Name Table •CPPNT>- 

• Then SEG-1 is reloaded-i a jump is made to the entry point 

of R.OVL and the overlay loading process is begun again-, this 
time from disk. 

It should be noted here that the above procedure for backup is used 
in any case of DDP unavailability! i.e. the DDP is turned offi the 
hardware is dead-) etc- It is also used in case of EC'S parity error 
in which case the status word is read to check for parity or abort 
status. After the flaw table has been updated .and an entry made 
in the C-E- Error File-, the system will go to disk back up- 

PPRES - Functioning with the ILR 

The ILR is used by PPRES for channel reservations. There are 
several functions available in the ILR but the most commonly used 
functions are Test and Set-. Test and Clear-, and Clear- 

R.RCH 

If the ILR is present-. R.RCH in PPRES will simply perform a Test 
and Set on the ILR bit corresponding to the channel to be reserved. 
In a channel request ■% PPRES will only test one time. If the R.RCH 
is unsuccessful {the channel bit is already set} i the request must 
then wait and be processed by fITR in its loop. If-> however -. R.RCH 
was successful-, the bit is set meaning the channel is now reserved. 
Then the Channel Status Table iCST> is updated to reflect the 
reservation. 

Since-i normally! channel reservation is performed by CPHTR-. in the 
case of the ILR the number of CPNTR functions is dropped to eleven-, 
'eliminating fl.RCH with code IB. 



$-SS 



■*»r<; 



R.DCH 



s/ 



Dropping the channel is simply a matter of clearing the channel 
bit in the ILR- It is not necessary to update the CST-. since 
channel reservation does not depend upon this information. 
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MONITOR FUNCTIONS 



SECTION NINE - MONITOR FUNCTIONS 
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M.RCP 
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M.SETST 
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M.SCH 
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M.SEF 
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R.MTR ' CS1S> f%* 1 ; • •* y - ., . 

. .m. i n i - ■ 3 ;,«:• v. ■., 

Calling Sequence: Store function parameters in D.T1 to D.T'H *** 

Load function code 

RJM R.MTR 

The PP Resident subroutine R.MTR is called by PP transient 
programs and overlays to transmit requests to tITR ■ The request- 
ing PP program sets direct cells D.T1 - D.T4 with the values 
it wants to be put into the four right-most bytes of the PP 
Output Register. The requesting program then loads the MTR 
function code into the A Register and executes a return jump 
to R.MTR. R.MTR stores the function code value from the A 
Register into cell D.TO and then writes D.TQ - D.TM to the 
Output Register. R.MTR then executes a return jump to the 
R.UAIT subroutine. R.UAIT checks the leftmost byte of the 
Output Register «t- a fixed interval. When the byte becomes 
zero {meaning thct MTR has processed the' -requests R.UAIT 
returns to R.MTR which returns to the calling routine. 

In order to che-cl byte zero of the PP Output Register-i R.UAIT 
reads the Output Register into direct cells D.TQ - D.TM. Uhen 
control is returned to the PP routine which called R.MTRt 
these direct cells are intact {i.e. t they contain the value 
of the Output .Register read by R.UAIT}. For certain MTR re- 
questsn MTR will return parameters to the requesting PP in 
bytes one through four of the PPs Output Register. The re- 
questing PP routine can pick up these parameters from cells 
D.T1 through D.T l i. 

Uhen a PP transient program has completed its function-i it 
must inform MTRi so that fITR can assign a new task to the PP. 
The program tells MTR it has finished by issuing an M. DPP 
function. MTR will zero the input register of the PP and 
record the fact *:hat the PP is available. The last few lines 
of code of each PP transient program therefore st*Qi 

LDN M.DPP DROP THE PP ASSIGNMENT 

RJM R.MTR 

UH R.IDLE EXIT TO IDLE LOOP 

Note that R.IDLE is not a subroutine and it is entered with a 
long jump and no ; a return jump. 







i 



R.UAIT J {S2L> 

Calling Sequence: RJM R.UAIT 

RoUAIT will cause the PP to idle until byte of the output 
register is clear. 
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ISSUE. MONITOR FUNCTION 



* 



CALLING SEQUENCE 



(STORE 

JLO/JQ 

RJM 



FUNCTION PARAMETERS IN D.T1-O.T4) 
-EUN.CUQ.ft cQOE , 



R.HTR 



ACTIONS 



PL'CE FUNCTION COOE IN O.TO 

_w « ixl. .?. u we TiQN rn.Tfl.o. TAt to pp en tput RFftisTFR 



WAIT FOR OUTPUT REGISTER To CLEAR (FUNCTION ACCEPTED) ' 



RETURNS 



CONTENTS OF OUTPUT REGISTER IN D.T6-D.T4 



STL 
_5JJL_ 
STL 
.STL- 
STL 

-ML. 

STL 
JS.IL. 

STL 
_SJL_ 



STL 
JU1L. 



STL 
JUL. 

STL 
-STL- 



STL 
STL 



418 

_*19_ 
4?0 

_4?_1_ 
4?2 

-4.23L 
4?4 

...*?5. 

4?6 
_4?7_ 

4?fl 

430 
-43L_ 

4.12 
-433_ 

4^4 

at; 



-OS IS. 






05?: 



_34ia_ 

3074 

-163L. 

6210 



0000516 



JJ*MIR_ 
R.PROCES 




CWO 



0200 0527 



RJM 



0367 



UJM 



R.KJR 
O. Tft 



name of Entry point 



D.PPIR 

„w . Ppp q-w.ppiP, 

O.Tq 



WRITE OUTPUT REGISTER 



R.WAIT 



WAIT FOR FUNCTION ACCEPTED 



R,MT.RX 



EXIT 



-JIL. 
STL 

SIL. 
STL 

_SJL_ 
StL 

-STL- 
STL 

<T»_ 

STL 



_41L. 
439 

440 

_ 4 -M- 
44? 

-44 3_ 
444 

_/./. c_ 
4 4 6 
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T* R.WAXT WAIT FOR OUTPUT REGISTER TO CLEAR STL 44.3 

i . ; ; 511 4 49_ 






CALLING SEQUENCE STt - 

S.T.I 'VxL. 

RJM R.WAIT STL 4=,2 

, SI! "5.3. 

ACTION STL iS^ 

. ; ^ s T !.__„_._ & "j.5. 

WATT FOR OUTPUT REGISTER Tn CLEAR ANO PAUSE FOR CM S T L ■' s '' 

^£lJCLCAIIJD^LJL£-iHE-3XQRJ^^^?■ MOVE El Afi TS SFT 5 1! ^ • :? 7- 

'jTL' +3:< 



s i ' 






CS2* R.WAIT EMM X 

.£52 '*) _3£lA WAT TOR L flQ. EuEEXS ! S.! 

r)r 01 1<ip j AON' W.PPOR-W.PPlR Si.. <■<•.? 

_o ,5-i 7_ fe^^n ■ - ■ _££!! H^TjQ ,. .„ . S.l 1 _••. *-3.. 

c^ - ? 3010 LOO O.TO STL '-f,A 

!) =•,->/,_ .. »&7 f- 7.) M ' R .WATTX , , _ — - 31.', '•!>$.. 

STL 4','j 

.0533 t;nn(> nlno WA1T1 LOM _P»FAF : , STL '>•■?_ 

2Jn wait? jump if field access flas not set oil */•.« 

JJ-.TL ?«i.9._ 



C540 0200 6*46 RJM R. PAUSE " PAUSE FOR CM RELOCATION' IF MECESSA&Y 3TL 47c 

v__ , _. Stl , ...•'» '1- 



f-542 14ft? WAITS LOM RWDELAY/2 S1L- A 72 

C 5 4 T f 7 1 —. _S 91 I : 5.T L 4 7 3 . 

054'. . 0S76 NJN «~1. DELAY rwOELAY MICROSECONDS STL 474_ 

l _CS4S___l__036a. -_ UJNE WAJjOH. : UJuL 

rS46 

CZ.C.1 . 

_ — --, -3 — I I. ■ I ■ I I ' I ■ I H I I. I ! 



BSS 5 (FOR MXN) STL 476 

B SS . . 5 ___; : : S1U 4J 7_ 
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■_ ., ^ro ..;auu :jy placing the function coco of that 
e Z'.)ro of the PPU output renin lor. Par a meters 
., virion:, requests are supplied to PPU via bytes 1 - M 

o./tput register and/or the PPU uessage buffer* Upon 
tion of the request-! HTR replies by setting byte of the 
:-(--;.! i-iiti r '.o raro and gives the response back to the re- 
P it- the remaining bytes of the output register or the 



ni5j 



If HTR c'otfCts that the format of the request is badi it sets 
the high order bit; of byte of the appropriate PPU output reg- 



ister 



i his hang: the PPUt since -PPn will ignore any request 



with thj s bit set. An appropriate nessage: ' PPn NAflcp BAD 
fITR REfluLST' is inserted in hTR's message buffer-, and will be 
displayed at the bottom of the B display in flashing characters' 



A complete description of the contents of the output register 

and function parameters for each of the above requests follows. 

Thosebits or bytes irrelevant to the function are denoted by 
* ' s. 



v. 
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(A ON \Y6a 



fO WCTXOMS 



SczPa. 



o 



The table below lists all current 
responding SCPTEXT mnemonics. 



MTR function codes and cor- 



01 


M.DFM 


oe 


m.rch 


03 


-m.ovlerr 


DM 


m.pptime 


OS 


M.STEP 


Ob 


* m.ice 


0? 


M.RBTSTO 


10 


M.RSTOR 


11 


M.AVTAPE 


IS 


n . D PP 


13 


H. ABORT 


14 


M.NTWE 


IS 


M.RCP 


lb 


m.dcp 


1? 




20 


m.rpp 


Bl 


M.RCLCP 


25 


M.RE<3P 


23 


M.DEGP 


24 


M.RPRI 


23 


m.rem 


2b 


M.SEfl 


2? 


M.RAC T 


30 


M.SEF 


31 


m.isp 


32 




33 




34 


M.SPRCL 


35 


n.ccPA 


3b 


n.CPusT 


37 


m.rpj 


40-4? 
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MONITOR FUNCTIONS 

Process Dayfile Message 

Request Channel 

Issue OVL Error Message 

Assign PPU Time 

Monitor Step Control 

Initiate Central Execution 

Request R8T Storage 

Request Storage 

Update Available Tapes Count 

Drop PPU 

Abort Control Point 

Enter New Time Limit 

Request Central Processor 

Drop Central Program 

Reserved for CDC 

Request PPU 

Recall Central Program 

Request Equipment 

Drop Equipment 

Request Priority Change 

Assign Error Exit Mode 

Assign Job Sequence Number. 

Request Control Point Activity 

Set Error Flag 

Initiate Stack Processor 

Reserved for CDC 

Reserved for CDC 

Stack Processor Recall 

Change Control Point Assignment 

Change CPU Status 

Request Peripheral Job 

Reserved for Installations 

Reserved for CDC 
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fl.CC PA - Change Control Point Assignment 

The requesting PPU is released from its current control point 
assignment in the same manner as if it had issued an M.DPP 
function^ but its input register is not cleared. The PPU 
is then assigned to control point N with the new control 
point number inserted in its input register. 
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tON~ 


— P.ZERO 


CRO 


O.T0 


ldn - 


— H.CCPA 


RJM 


RiHTR 


LDN ■ 


— 


STO 


O.CPAO 
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650 



PH0O 7516 «JM RiMTR 3 13A , 651 



6i2 
65j 
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n.RSTOR - Request Storage, 
{OQlOiCCCCiXXXXnOQTT -,****> 

TT a 00 CM request only . ..-.< . . ■ • • , 
01 ECS request only • 
03 Cfl and ECS request • ■ 

Assign CCCC hundred octal words of central m 
XXXX thousand octal words of extended core s 
control point of the requesting PPU. tlonito 
this request by setting CCCC and/or XXXX to 
tually assigned to the control point and by 
to zero. These values should be compared wi 
values requested to determine .whether these 
been honored or not. A request for more sto 
jected if not enough storage is available or 
move is already in progress. A request for 
is always honored immediately. If TT = 02i 
a part of the request-! without honoring the 



emory and/or 
torage to the 
r replies to 
the values ac- 
setting byte 
th the original 
requests have 
rage is re- 

if a storage 
less storage 
fITR can honor 
other. 



fc ^ov-flv. tRPi juu&4 m.RVrfcR. 



Q- -VOLuO 
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request storage (installation without eCs) 



suJi 






rfi. 



IFEQ 

LOO" 

STO 

tOM'" 

STO 

LOM • 

RJM 

too 

s«o 

V..M ■ 
LjM 

Er.-OlF 



IPtMEcS»0 
"" J08FL 

D.T1 « 

~"0 

D»T3 < 

- M.RSToR - 
RtMTR 

0.T1 

JOBFL 

SU.J5 -'" 

SUJ7 
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RrQiJEST STORAGE 

CuEr.K if asStgneo- 
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"♦A VTA PC - Update Available Tapes Count 
iQDli,GOQX,GCflff*OD?tK,****} 

Option 1: X is equal to 1 

, Then nil is the number of ?-track tapes and NN 
is the number of 1-track tapes requested by tne 
PP program. If the request Id number of both 
types of tapes cannot bo satisfied-, then the 
whole request is rejected and byte I of the PP 
output register is set non-zero. Byte 1 is 
set to Q if the request is accepted. 

Option Si X is equal to 2 

Then_fin is the number of ?-track tapes and tiU 
is the number of 1-track tapes to be returned 
to the system. This type of request will never 
be rejectedi byte 1 will be set to 0. 

ti)i to update bytes C.AVflT and C.AVfjT in word 
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SETUP MTR REQUEST FOR NO Of 7 AND 9 ToACK REBUILD 
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' tb— ££D ** Assign Error Exit Mode 

t MTR assigns the value MMfiri to the exit mode field in the 

I control point exchange package area. -CThe control point 

cannot be in the waiting status. > 
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« 



* 






« REQUEST EXfT MODE USING ".T* FUNCTION M.REM 
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fl.RFRI - REQUEST PRIORITY 

■" * <^I 1 ■ ■ " — I ■»■■ ■■■■■■■ ■ W« l — - 111 II ; ll ■■!■ I ■■ ■ ■!!> 

■COG2 t *'»PPPPi***^T****««***fl} 

Assign priority PPPP to the control point of ths requesting 
FPU if it is not control point zero. The parameter U gives 
the control point hurber to be considered if the requesting 
PPU is assigned td control point zero. In any other case-/ 
*,h& value u»* i< is. irrelevant,* 

Cxaw-jil*- : \RP\ ^owutd rr\. Q.9&.X V> $-jl* , VW j^>xl&\i5^i U^- "V^. Q_£ Co\s.o- 
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fUNTIME - Enter New Time Limit , ,' t 

{00iMiTTTTiT***n**.**i***fO 

A central processor job time limit of TTTTT seconds is entered 
at the control point. -Any previous time limit is superseded* 
If the requesting PPU is assigned to control point zeron the 
parameter N will give the number of the control point to be con- 
sideredi in any other case this parameter is irrelevant- 






M.CPUST - 



C p U Status 



■CbSQD/b70D ONLY} 



•£003fcn***Xn****-i****-i***N} 



Option is 



Option 2* 



Option 3: 



Option 1 



N is non-zero n X is non~zero« 
The request is ignored if a CPU is off* If 
this is not the casei then the control point 
status is dedicated to the CPU X {X=l or 2> 
and will only be able to use this CPU for the 
duration of the job. 

N is non-zero % X = 0. 

Control point H is released from dedicated status. 



N = Qi X ...-■ 0. 
If either CPU 
status. TTiis 
locked off at 



is off-i it is returned to the 
does "not affect a CPU that was 
dead-start load time. 



on 



N = 0-, X = 1 or 2. , 

CPU X is turned off. If any control point was 
dedicated to this CPUi the dedication is deactivated 
during period CPU is offi job returns to CPU when 
CPU is turned on again* 
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I1.RPJ - Re que? st Peripheral Job 



t e r 



This function requests that another PPU program be initiated 

after a specified time delay. The first word of the 

questing PPU message buffer contains the input reqi 

image of the n^w PPU program. The time 

2SD],o microseconds 

larger millisecond.} If the time delay is zero and no PPU 



jji-uui-am. , ,,tr o j. i.ik delay, is i i> u I> 1> I'DCDT* 
■(This time is rounded upward to the next 



larger mi 1 lisecond. > it the time oeiay is zero ana no 
is available-^ the request is entered in the PP job quou 
If no space is available in the FP job queue buffer of 
the entire request remains pending until - 3 r,iimm nn,r " 
comes free • - . 



e. 

1TR 
queue entry be- 
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tt.RPP - Request PPU 

{QU2Qt****t**** -,#***.,****} 

This function requests immediate initiation of another PPU 
program. The first word of the requesting PPU message 
buffer contains the input register .image of the new PPU-i 
including the corjtrol point number to which it should be 
assigned* The input register address of the assigned 
PPU is placed in the first byte of the requesting PPU 
message buffer -CW.PPflESin Byte 0>. A zero byte is re- 
turned and the request is rejected if no PPU is currently 
available. ^ 



%*p- o{ PpfOESl. 
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fl.SEfl - Assign Ash . Sequence Number --_ __ 

Monitor returns in byte 1 of the PPU output register a job 
sequence number tin display code>- 



H.PPTIttE - Assign PPU Time . • - 

■tbdOM-*** **t****i****i * * * * > 

riTR adds the current time minus the PPU starting time to 
the accumulated PPU time in the control point ama {word 
U.PPTIHE}. 



n.RBTSTO - Request RBT Storage , 
■CQDO?iSSSSi****i ****•♦****> 

flTR sets SSSS*1008 as the new RBT starting address. 






(0 O 

iA> '■■-> 
PI 



H«ftA-CT - Request Control Point Activity 

This equest allows a PPU to know the various activity 
counts of control point N at a given time -CN cannot be 
2ero>* If the parameter IIII is non-zeroi the pseudo-> 
activity count will be incremented or decremented by the 
constant III! {after sign extension}. The reply of 
men i ».cr i 



ir.cde 



via the PPU c u t "v t 
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8yte 



I 
2 
3 



control point status <CCPSTAT> 

Control Point Activity {General Activity} Count 

PP Delay Count 

Pseudo-activity Count 
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tJUJLCJ? ** k£2M Central Pro grant 
•COOlbi**** ,**** ■!**** ,*'***> 

Execution of the central processor job at the control 
point is stopped. The control point status is set to Z 
-Czero statuslV the secondary status is not altered. 

The control point status bits prior to fl.DCP ar* returned 
in byte 1 of the output register of the requesting FPU. 
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tt'ftCP - Request Central Processor 

-C 1 5 1* *** i ****,**** } 

This request* is ignored under the following conditions: 

a. The requesting FPU is assigned to control point 2ero. 

b. The error flag is set for the control poi.U* 

c. The job is already in the waiting status* 

If none of the above conditions exist, J1TR will set the job in 

a. The automatic recall status -CX+Y} if the auto-recall 
pointer still points to an incomplete status. 

b. The waiting status Tw> in any other case. 
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rt'DFH - P ro cess Dayfile Hessat 
•C 0001 if F? Ti'tlNhtl -i* * * * i ****T 

The dayfile flag bits FFFf determine {when set} the 
following message handling {.bits - S set by the calling 
PP-, bits b - 6 by .MTR>: 

Bit Do not sent to B display 

1 Do not send to the control point dayfile 

2 Do not send to system dayfile {No A display} 
1 flag as en accounting niGssage 

M Send to har-dware error file 

5 Do not insert the job name in the system dayfile 

b FNT. 

7 Dayfile dump 

S Request to be handled by DSD 



t 



The parameter HWIh gives the LbJA+1 of the message in the PP 
message buffer or gives a dump index when a dayfile. dump is 
requested. 

The possible value of the dayfile dump index is: 



1 through N.CP 
N.CP+1 



tor a s y Sc£m d a y i i ± e duinp 

for a control point dayfile dump 

for a hardware error file dump 
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fl.QVLERR - Issue OVL Error fies s.aciq ,•■■••■• 

NNNN = ODDO when the message "XXX NOT IN PP LIB" is to 
. to be* issued. 

NNNN ^ OflOO when there has been an ECS error in loading 
and the message "ERROR LOADING XXX FROfl ECS 
LOC YYYYYY" is to be issued. 

When this function is used-i W . PPflE-S 1 should contain .the 
overlay name and U.PPMES1.+5 should contain the ECS address 
in octal {if appropriate}. 
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J? L £H S T l> D..JU T £L L HT R WMTCH MESSAGE . ... X STL 6 /. 1 
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LD« M.0Vt_FRR PUT PROGRAM NiAMF. IN MESSAGE BUFFER STL <U4~ 

"J.V. , „■- SjJUH ._ M..T.E ISSU ES DAYFTt F MFSSACF S Tt 64 S 



C-ETOUT LOrj M.AflORT S1L 64ft" 
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H«ICE - Initiate Central Execu tion 
•COCOb -i****! ****•,■ ****illll> 

The parameter IIII identifies a central memory resident program 
which will be started by HTR upon recognition of this request- 
These system programs run at control point N»CP+1 with a priority 
of T7773-, RA=0 and FL=3?7?77B {ECS RA=CN ECS FL=1DD0D0DDB> . The 
M.ICE request is delayed if a system program is already activei 
fITR initiates only one system program at a time. Refer to page 
"?— fln nflr-")nrpnh 1,- fnr more infnrpflHnn on fhi«:. 

IIII = D CM storage move 

1 ECS storage 'move 

2 ECS transfer -CICEB0X} 

3 Stack Processor fla'nager 

M load PP program from ECS library 
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ECST ELSE 
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O.Z2 SFTUP icebox parameters c,. 
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tt.ISP - Initiate Stack Processor 
£0031 -i***Xi**»* •!**** iCCCC 3- 



The CCCC parameter is the DST ordinal of the stack processor to 

be initiated. The request is delayed if the PP job queue is full. 

Otherwise-i ISP is either assigned to a PP or put at the top of the 
PP job queue if np PP is available. 

The X parameter indicates whether (1TR should activate a Stack 
Processor despite the fact that one with the same DST is active. 
This is used only for DST 1 and 33)0. 



d n.SPRCL - StacH Pro cessor Recall 

* ■[003M-,DOAA 1 AAAA,0DDFtCCCC> 



This function is called with F non-zero when a stack re* 
quest has been completed to update the exit count of that 
control point -CCPSR3--I and to update the I>0 channel time 
information {if I0TIHE mods are assembled on> using AAAAAA 
which is the msec, count for PP time inserted by the 
stack processor. If F is zero* then only the 10 channel 
time information is updated. CCCC is the control point 
area address. 
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H«STEP - JlffiQiior Jj-cp -Control 
■CDDSi****i* ***i** **-»***N} 

This control is initiated by a keyboard request. F1TR sets 
an internal step control flag and at each subsequent re- 
quest F1TR pauses for console keyboard input. A space from 
the keyboard causes fiTR to process the request. A period 
from the keyboard causes HTR to process the request and_ 
clear the step control flag to resume high speed operation. 
If N = On all PPU requests are stepped. If N is non-zero-, 
control point N is the only one to be placed in step mode--, 
= only the requests issued hy the PPU's assigned to control 
point N will be stepped. 



t. 



I1.RCLCP - Recall Central Program 

This request only has an effe.ct if the central processor pro- 
gram associated with the requesting -PPU is in the recall status 
and no -error flag is set at the control point. In this 
case-, the status of the control point is set to waiting 
-CIO. In any other case-, the status of the control point 
is not altered- 



fl.DFP - Prop. fP 

■C 0012 ^ ****■»****,** **,****> 

ttTR clears the PP control point assignment -Cthe PP status wnrd 
and the PP input register are cleared}. 
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fl.AOORT - Abort Control Point 



(00131****1****1****1****1^ 

The job associated with the requesting PPU is terminated. 

The requesting processor is responsible for an explanatory 
message in the d a y f i 1 e • 

The operation of this function is identical with function 

M.DPP except that the error flag in the contol point arQ3 

is set to P.ERPP{3> to note the abort function. 
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fr.SEF - ^et Error Flag 
{0030****NiEE£Ei****i****> 

Monitor will drop the central program at control point 
H by putting the program in the zero status * and set the 
error flag to 4the value EEEE- 
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INTRODUCTION - 



Monitor ror SCOPE 3.4 is divided into tw- parts: Th? Central Pro- 
cessor Monitor, CPhTR, and the P,,,Vhera: lessor 5o or, HR 
CPflTR was designs to rran^ge the, functions which are directly 
executed ov the CPU; i.e., CPU scheduling ana monitor mode function. 
rll 2 a ?? ta ! ftS cental over the sys-m in a^rah operating in PPQ? 
.I, h ?,i°, nowin 3 is a discussion of each of these monitors. 

UCPJITR - CENTRAL PROCESSOR MONITOR 

is r^ n^hir P i 1eS ;, CP " TR exe ^ utes not in a PP but in the CPU. Il- 
ls responsible for three main functions: 

l.„ Processes those PP output? register monitor, functions with a 
value less than or equal to M.MTRCPU- 

- 01 n.SETST Set CPU status bit. 

** Q| M.CLRST Clear CPU status bits. 

llnl 2*n5n Request central processor. 

"«UH M.DCP Drop central processor. 

""OS M.RCLCP Recall central processor. 

M-ro U'JriM^ Initiate' central executive. 

m in S*5,t?I Change CPU status CIP .MCPU~?1>. 

u n. SLICE Interrupts user job at end of 

time slice. 



M J.J, 

MHia M.RCH Reserve channel. 
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reclster J USer ' Pr ° 9rar RA + 1 re ^ ests -™* system program output 



registers-'. 
3- Schedules CPU-Cs}. 



fhll" isdesi t ned S°,T ake use of the CEJ/HEJ feature, if it is avail- 

chafer Brie?l* * U J} desc ^^° n ° f this feature later in l*is 
Chapter, Briefly, there ar Q two modes of CPU execution: Hon i tor 
mode and user mode. Each time the registers are exchanged" the mod«= 
changes. Uhen running in user mode, Jn exchange may K ?n tiated bv 
?S Uhpn t : UCti ° n f ro * the CPU or an MXW or HAN instruct Sn from a 
PP. When running in monitor mode the exchange is only initiated-bv 

uTti^irrSi^hed!^^^ m ° nit0r m ° de --ution y irnon a in d ter^upted 

CPdTR, SPM, and CPCIO execute in monitor mode.' Integrated Scheduler 
Storage Hove, control point jobs and IDLE all run In user moSe 



« New function for SCOPE 3.M. 

*** New function code for SCOPE 3-4 
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s not used all exchanges are initiated by 

CPP1TR executes in a simulated monitor 



If the C[J/!'£o featu 

flTR using the EXN instruction 

sates by jumping to a loop that is recognized by 



tnoae 



whi 



i t terminal 



MTR^th-'en EXNs to terminate CPflTR 



flTR from the P address 
RA+i PROCESSING 

Tin is completely executed in CPflTR and control returned to the same 
control point. Auto recall is ignored- 

END causes the CPU to be dropped and the CPU selection routine is 
ca 1 led- 

ABT is processed like END except that is also causes an fl.SEF function 
to be passed to MTR through T-MTRRS. 

RLC causes the recall status bit to be set-, call the CP selection 
routine. An auto-recall bit also causes auto-recall status to be 
set. The X or Y status bits are set as is appropriate- 

CIO is inspected to see if it is a PP call or a call to the central 
processor CIO and is processed accordingly. 

Other RA+1 requests are passed to HTR for processing. If the recall 
bit is not set-, control is returned to the same control point- If 
the auto-recall bit is set-, the RCL procedure is followed- 

Detailed CPflTR Functions 

(jHc LRSt!?- Clear Status 
iDQD2-iBBBB-i««*"'-v"«« M TDQNN} 

Where : 

BBBB = pattern of bits to be cleared- 

NN = control point number -Conly if HTR output register} 

Called to clear CPU status bits in control point areas- Will cause 
linkage or delinkage from chain of control points actively waiting 
for CPU. 

dHcPUST )-- Change CPU Status 

"lD00?-l M,<M X T K M M M -, H W W M -,MW m w ~j- 



Option 1 



Option 2 



X = 0. 

If either CPU is off-, it is returned to the on status. 
This does not affect a CPU that was locked off at 
deadstart load time. 

X = 1 or B . 

CPU X is turned off. If any control point was dedicated 

to this CPU-, it will not execute during the period the 

CPU is off*-, job returns to CPU when CPU is turned on 

again- 
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laJ)CP,7-» Prop Central Processor ' ^ . 

NN = Control point number -CMTR only}. 

Execution of the central processor job at the control poin+- is stops-; 
The control point status bit Cn D-, U-, X, and Y are cleared. The ~ 
control point is removed from the active control point ring. 

The control point status bits prior to M.DCP are returned to byte 1 
or the output register of the requesting PPU. 



J. •ICE / -Initiate Centrol Executi on 
•CGODbiPPPPTPPPP^PPPPTiui} — 

The parameter IIH identifies a central memory program which will be 
started by CPNTR upon recognition of this request. Some of these 
programs run in user mode and some in monitor mode. Only one user 
mode program may be initiated at any time. A user mode program 
though-, may be interrupted by the execution of a monitor mode 
"function. 

All Programs initiated by an M.ICE operate with RA=0 and a large 
!nd U ECs! ^ngth to allow access to the entire central memory 

The parameters passed in the center three bytes are interpreted 
differently by each of the central executive programs. 

* CH storage move 

M 1 ECS storage move 

8 Load ECS resident overlay 

3 Stack Processor manager 

4 Unused 

** 5 Scheduler 

M ta Scheduler {Storage Request Entry> 

? Request ECS buffer 

10 Release ECS buffer 

11 Request system buffer 

12 Release system buffer 

13 RNS-ECS move 

14 ECS-RHS move 

15 Flush ECS buffer 

lh Clear* CCS after ECS RP€ in swap file 

1? Terminate automatic allocation 

20 Display ECS 

21 Release display 

22 Modify ECS 

23 Clear CEil working flag 
ECS transfer through"" DDP failures try RMS 



24 



25 Enable successful partial reads of ECS record: 



* Executes in User Mode 
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Reou- j st Channsl 






"-tUDi.e -> BBAA - I-DCC -,««««•, KKRR> 

AA - first choice channel number 
B3 = second choice channel number 
CC = third choice channel number 
DD ~ fourth choice channel number 

RRRR = OOCD Request immediate reply 

RRRR -/ QQDD No reply until a requested channel has been reserved. 

When channel zero is requestech it must be field AA . When BB-. CC-. 
or 3)5 is zero it is assumed that this is not a channel request and 
that there are no alternate choices beyond it. 

If none of the requested channels are available and an immediate 
reply is requested-, MTR will set bytes and 4 of the PPU output 
register to zero- 

When a channel is granted-, the number of that channel will be reutrned 
in the PPU output register byte I -[location of AA>. Byte 4 will be 
set to a non-zero value- 

On exiti if a channel has been reserved -> the output register will 
look like: Q'QDO XXXX *>*"* «««« YYYY 



Ltlhere : 

XXXX = channel number 

YYYY = PP input register address 

If the CLJ/REJ feature is not in use-i this function is performed, by 
fITR. 

fnTRCLCP"- Recall Central Processor 



•iODG^TrFrr t«« m « -!«««« iQDNN> 
Where : 



FFFF 



NN 



Control point address of CPU if pre-emption is to take 
place-, or address plus i to flag I/O in process. 

Control point number -CflTR only>. 



This request has two forms: 

1. If bit zero of FFFF is not set this function is used to remove 

a control point from recall status. The X and Y status bits are 

cleared. If the resulting st.itus permits-, the control point 

is linked into the ring of jobs waiting for the CPU. If FFFF 

contains the control point addressi the CPU is assigned to the 
job immediately. 
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5. If bit zero of FFFF is set-, this is a function issued by MTR 

when the value of a buffer pointer has changed while the job 

is in the active CPU ring but is not currently running. The 
effect is to schedule the job immediately. 

A CR -. Request Central Processor 
rOQCJJ ■»*•*»»• 7 mnwm V HHt* * iOQNN> 

Where: 

NN * control point number {NTR only> 

This request is synonymous with an fUSETST to set the Id status-, 
except that the pre-emption flag is set. 

?VSCJSTJ» Set Status 

Where: 

BBBB = pattern of bits to be set 

NN * control point number -Conly if fITR output register* 

n^!v\°- Set 5 PU StatUS in contr °1 Po^t area. Will cause linking 
or delinking when appropriate. . 

blj LIC ^" Terminate Slice Period .„ ■- "* 

IJtjlU 1 ***** 1 NNKH , KNNM n NMMn} 

Only I1TR can issue this function. It is issued, to interrupt an 
_executmg user mode program so that CPPITR can reschedule. 
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/^■•VA- 

II TR, - SCOPE SYSTCH MONITOR, -^^f'^^f 

MTR -Is -in general control of SCOPE. It Is loaded into PPO at dead- 
start time and remains there for the duration of system execution. 

The primary function of HTR is to control and coordinate all system 
activities in order to avoid conflicts between the pool peripheral 
processors. It allocates the central and peripheral processors-^ 
central memory and ECS to the various control points. Additional! yi 
HTR maintains the system clock. 

MTR requests mav be made in several ways. A PP may issue a HTR 
request by writing the request into the PPs own output register and 
going through R.MTR which in turn calls R.UAIT. R-WAIT writes the 
input address of the PP into T.PPIP. This word -CT-PPID for CPHTR> 
is used to hold the latest request for tITR and save MTR the time of 
searching all the PP output registers. 

CPHTR itself can issue a HTR request by. setting up the request and 
passing it through T.MTRRSn a four word circular buffer. 

A user program may issue a request through RA + 1 call. Both HTR and 
CPHTR scan for RA+1 requests- If there is an RA+1 request found by 
MTR-, it will immediately initiate CPHTR. Here it is determined that 
the RA+1 call is to be executed by HTR and. CPHTR will pass the 
request back to HTR through T.HTRRS. 
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PP Monitor Functions 
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M.STEP 

I1.RBTST0 

M.RSTOR 

il.TSR 

I1.DPP 

R. ABORT 

n.SEcJ 

M.SEF 

n .isp 

M.SPRCL 

n.ccPA 

fl.RPJ 
M.EES 

n.cpj 

M.SCH 

M.PASS 

M.RACT 

m.ntime 

fl.NOTE 

n.ppcH 

M-BUFPTR 
n. PATCH 
II. TRACE 
M.SLPER 
n.KILL 



Issue day file message 

Enter STEP mode 

Request RBT storage 

Request storage 

Terminate storage request 

Drop PP 

Abort control point and drop PP 

Assign job sequence number 

Set error flag 

Initiate Stack Processor 

Stack Processor Recall 

Change control point assignment 

Request peripheral job 

Enter event stack 

Capture peripheral job 

Initiate Integrated Scheduler 

To be cleared by another routine 

Request- control point activity 

Enter new time limit 

Null function! cleared immediately 

Used as break point. _ 

Request channel survei lance by PP fITR 

Buffer pointer address 

Enter a patch into fITR 

Turn on FITR TRACE 

XJ to other CPU 

Bad MONITOR request made 



h New function code for SCOPE 3 .4 

mm New function for SCOPE 3.4. 

Function 23 -CM- REfiP> and 24 -CM.BE£3P> have been deleted because they 
were used so infrequently that their space {approximately 10D bytes 
in MTR> could not be justified. Any routines using these functions 
should be modified accordingly. This implies requesting CH-EST and 
searching the EST or the equipment needed. When the equipment is 
found-, a check must be made for a control point number in the entry. 
If a control point number is present-, the equipment is reserved^ 
therefore drop the channel and try again later , If there, is no 
control point number-, the equipment is free and may be reserved by 
writing the requesting program^s control point into the EST ent-ry. 

A complete description of the contents of the output register and 
function parameters for each of the above requests follows- Those 
bits or bytes irrelevant to the function are denoted by asterics 
-(» . Functions are in alphabetical order. 
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fl. ABORT - Abort Control Point and Drop PP 

The job associated with the requesting PP is terminated. The 
requesting processor is responsible for an explanation message in 
the dayfile. The operation of this function is identical with 
function ft. DPP except that the error flag in the control point area 
is set to F.£R PP -C3> to note the abort function. 

M.BUrPTR - Address pf Suffer Pointer Word ■ 
{QQ44T«"**T**'*»«nQu*AA iAAAA> 

AAAAAA * Buffer Pointer Address 

The address is absolute, the I/O driver has set the field access flag. 
The function is not cleared by ftTR but by the I/O driver itself. 
Uhen the low order IS bits of the buffer pointer changes, ftTR restarts 
the associated control point. 

M.CCPA - Change Control Point Assignment 

■CQQ31 lHUMH iMMMM n H »«»*«• ,»«>*NPO 

The requesting PPU is released from its current control point assign- 
ment in the same manner as if it had issued an fl.IXPP function! but 
its input register is not cleared. The PPU is then assigned to control 
point Wwith the new control point number inserted in its input register 
The calling orncram must change the control ooint address at D.CP.VJ) 
and rewrite the PP status word- 

ft. CPJ - Capture Peripheral Jobs 
{00.34, QQXX,XXXX -,«**« -,*«*«> 

XXXXXX = Address relative to RA of the buffer, where captured 
job data is to be placed. 

Issued to find a job either in the event stack or in the PP delay 
stack for a control point. First the event stack is searched-, then 
the delay stack- If a job is found, its data is written to a buffer 
specified in the call. Uhen the ^nd of the delay stack is reached, 
an exit is made. 

ft.DFft - Process Dayfile Message 
■C 00 1 3 ,FFFF ,11ft tifl ,nhnm iNNM n} 

Where : 

FFFF = Dayfile flag bits 

Mftnil ■» LUA+i of message -Cfinnn PP0R> 

■ Dayfile dump index ■Cfirmft PPOR> 

The dayfile flag bits, when set, determine the following message 
handling {bits Q-S set by the calling PP; bits b-fl by flTR}? 

1-¥f 
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Bit Do not send to B display 

1 Do not send to the control point dayfile 

2 Do not send to system dayfile -Cno A display} 

3 Flag as an accounting message 
M Send to hardware error file 

S Do not insert the job name in system dayfile 
The possible value of the dayfile dump index is: 

For a system dayfile dump 

1 thru N-CP For a control point dayfile dump 
N-CP+1 For a hardware error file dump 

fl.DDP - Drop PP 

"£QQB1 -|WMKN -, MK MM ., MM MM -,K««K} 

MTR clears the PP control point assignment -[the PP status word and 
PP input register ere cleared.} 

fl.EES - Enter Event Stack 
•CD04DnOQAA-,AAAA- 1 ««««-,SYT'T> 

Where: 

AAAAAA = Word address of Event Status 

c' 

Y = Byte address in word 
TT = Bit address in byte 
S = F + B 



F.ESOFF DDDQ F=D 

F..ES0N HOOD F = M 

f.ESABS ODDD B=D 

F.ESREL 1Q0D B=l 

F .ESCPA 2000 B = B 



Assign when bit = 

Assign when bit = 1 

AAAAAA is an absolute address 

Relative to RA 

Control point address 



The event stack is similar to the delay stack and is used by the 
Scheduler. This function writes to the peripheral job table t the 
PP input register and three parameter words. It then sets up the 
control point number and linkages in the event stack. The new entry 
is linked to the oldest prior entry. Now it clears the output re- 
gister and exists. A separate queue is maintained for each control 
point . 
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fl.ISP - Initiate Stack Processor 



/ 



3Y 



Where: 

X * Q Initiate ,1SS only if PP active flag * 

* Initiate 1S5 whether PP active flag is set or not 

CCCC ■ mf ordinal 

A check is made to see if a PP is already assigned to this DST 
ordinal. If no, check for available PP and if one is available, 
proceed to either set the PP active flag or not and then store the 
J>ST ordinal and *1S5* in the input register. If a PP was assigned 
to the DST ordinal initially, check if J.SS should be initiated any- 
way . If no-, clear the output register and exit. If yes-, proceed 
as above if a PP is available or reserved. Exit i f PP job queue 
is full. After the input register has been set up in the available 
PP the message buffers are cleared and the ISP count updated. Check 
for a previously assigned ISP. If no-, get pointer to PP reserved 
when no ISP is assigned. Push down the available PP chain. Whether 
another iSP was assigned or not-, if no PP is available-, make an 
entry into the peripheral job table-, identify it as a stack processor 
and push down the stack placing ISP on top. Then-, update the PPc3 
count and exit clearing the output register. If after ISP assignment 
check there was a °P available assign ISP to control point zero-, set 
the ISP flag for PP status and job queue and exit, clearing the out- 
put register. 

tt.NOTE -'Null Function 



t 

This function is for use in debugging PP programs. It may be used 
as a breakpoint, fl. NOTE is cleared by MTR1 . 

fi.NTIIIE - Enter New Time Limit 

•{0041 ->TTTT-.T»«HH ^MMMMiMM NN> 

A central processor job time limit of TTTTT seconds is entered at 
the control point. Any previous time limit is superceded. If the 
requesting PPU is assigned to control point zero-, the parameter NN 
will give the number of the control point to be considered, in any 
other case this parameter is irrelevant- 

ii. pass .-. nrn pass 

•C QQ3 fcnHH** -I »«»••« H.,I4HHM ,MNKn} 

Indicates a no operation by I1TR and it will be cleared by another 
routine. 
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H -PATCH - Enter P atch into HTR 
■CQOMSsAAAAiBBBBiCCCCiDDDD} 

Uhere: 

AAAA = address for BBBB 

CCCC - address for PI>I>1> 

Simply inserts patch at address indicated. Hay be used by an 
operator during debugging of fITR. 

H-PPCH - Request Channel Surveilance by PP HTR 
•CQDM3iSBAA-,DDCC-.H*«MM 1 RRRR> 

AA = First choice channel number 

BB = Second choice channel number 

CC = Third choice channel number 

SI> = Fourth choice channel number 

RRRR = reply immediately ¥ reply after reservation 

This function is part of the RCH routine- fl-RCH is a (P monitor 
function. If CP monitor requests a channel and the request is 
rejected-, the n -RCH function is changed to N.PPCHi in order that FITR 
can keep a surveilance of the channels until the requested channel 
is free. HTR will update the channel reject history and when the 
requested channel is available-. NTR will change the M.PPCH to fl.RCH 
and initiate CP monitor. 

F1.RA CT - Request Control Point Activity 
■t003?-i H «N NnIIIT.-i*>«« «»<*«"«> 

r" 

This request allows a PPU to know the various activity counts of 
control point NN at a given time-CNN cannot be zero). If the paramet 
IIII is non-zero-i the pseudo-activity count will be incremented or 
decremented by the constant IIII -{after sign extension}. The reply 
of monitor is made via the PPU output register: 

Byte 1 control point status -CC.CPSTAT} 

E control point activity {general activity} count 

3 PP delay count 

M pseudo-activity count 

jl.RBTSTO - Requ e st R3T Storage ' 

■C Jj fcj y S S S S i ** ** « « -i h « m m t « m m m y 

riTR sets SSSS«1QDB as the new RBT starting address . 
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■ i-^p j zJ~Z?± -J15JL Eg£J£ll? r -§ J J 08 "* 

• . .. JPP2>I>.aJ3B * time delay -Cur.it = Q.2S msec) 

. -^quests initiation of a P? program. If the PP job queue is full-i 
exit. If not-, check if delay is requested- If no-> process the PP 
; job assignment. If delay is Requested i enter request into the 
.ctelay stacks write information out to the peripheral job table and 
.rank it.. Then update the control point activity count and the de- 
layed PP counti clear the output register and exit. 

n.RSTOR -. Request Storage 

..•caoiTTCCcCiXxxx-iQroTTVMHM^} 

Where: 

CCCC ■ Requested CM/1QG8 

XXXX ' = Requested ECS/1QQ33 

TT = DO CH request only 

- 01 ECS request only 

= 05 CM and ECS request 

* 03 Request reserved CH 

= 0M Request Cfl - will await request 

* 0L Request Cn+ECS will await request 

* 0? IP.POSFL from swapper 

* 20 Priority storage requested 

MTR replies to request by setting CCCC and/or XXXX to values actually 
assigned to the control point and by setting byte to zero. These 
values Should be compared with the original values requested to 
determine whether these requests have been honored or not. A request 
for more storage is rejected if not enough storage is available or 
If a storage move is already in progress. A request for less stoi — 
age is always honored as soon as possible. If TT = 02 or Otn fITR 
can honor a part of the request-, without honoring the other. 



9-/5 



/ 



& *m» **§ 4C /<* -*• Si ?! 



H. SCH - Initiate Integrated Scheduler 
■C003StQ0DXt«« , «^«t kww «-i m »* km / 

Where : 

X - 2 places {Q000-.0R1 = 0RM} in stack ELSE initiate 
Scheduler immediately. 

If X/5-. call the Scheduler-i clear the output register and exit. 
Otherwise^ check if Request Stack is full and if yes-i call the 
Scheduler to empty it before making stack entry. If stack is not 
full-, make entry. In either case-, advance the request stack pointer. 

fl.SEF - Set Error Flag 
{QOEbn** ! NN->EEEE-> M mm «-,««««> 

Monitor will drop the central program at control point NN and set the 
error flag to the value EEEE- 

tl.SEfl - Assign Job Sequence Number 

Monitor returns in byte 1 of the FPU output register a job sequence 
number -Cin display code}. . 

n.SLPER - Initi ate CPMTR in Other CPU 

fl.SLPER is issued to initiate CPflTR in the other. CPU. CPMTR 
itself will check and issue the function if the other CPU should 
be executing. 

H.SPRCL - Stack Pr oc essor Recall 
{0Q30-.00SS-.AAAA-.000F~-.CCCC} 

This function is called with F non-zero when a stack request has 
been completed to update the exit count of that control point 
{CPSR}-. and to update the I/O channel time information {if IOTIME 
mods a.r<= assembled on} using SS«AAAA which is the disk factor 
<SS = mill isecond/PRV«M>«PRV count <AAAA>. If F is zero-, then only 
the I/O channel time information is updated. CCCC is the control 
point area address. 

fl.STEP - Monitor Step Control 



{DQiS-i HM «« tMMMx -,«mmk-,« **ffli } 



This control is initiated by a keyboard request. flTR sets an 
internal step control flag and at each subsequent request flTR 
pauses for console keyboard input. A space from the keyboard causes 
fJTR to process the request. A period from the keyboard causes I1TR 
to process the request and clear the step control flag to resume 
high speed operation. If NN = D -. all PPU requests are. stepped. If 



>?-*'. 



NNis non-zero-, ccntroi 20: 
mode 1 , only tne rsquest^s 1 : 
point N will be steppec- 



it m ;vS is the only one to.be olaced in srep 

»;..*?d cy rha ■ PPb'-'s assigned to control 



M. TRACE - Tracq Output R req iscers 
•COO'Hfc.-iAAAA-«fFrr-,NNNN-i»«HK«} 

Where: 

AAAA *» Absolute address of buffer/lOOB {typically within 
job's field length* 

FFFF » Field length of buffer/iQQB 

NNNN = Number of next word pair in buffer. 

This is a function reserved for CDC development. A buffer is de- 
fined for MTR to dump its trace of the monitor functions issued by 
other PPs. A trace record consists of a two word entry contain 
function and PP status information- 

fl.TSR ~ Terminate Storage Request 

{0Q2Ql l,l, * M »<lX , <»«»<1 , <(<MH,HI#HH} 

DSD issues this function when the operator types DIRABT. This 
function clears the SflABT flag to zero. 

This causes the rejection of an fl.RSTOR function that is hung up 
because a control point will not allow itself to be moved. 
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LINE ADAPTER 
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© IT IS POSSIBLE THAT MORE THAN ONE DEVICE MAY BE CONNECTED WITH 
ONE I/O CHANNEL; HOWEVER THIS IS SUBJECT TO SEVERAL VARIABLES. 

TWO 5681 DATA CHANNEL CONVERTERS ARE STANDARD ANO INCLUDED 
WITH EVERY CDC CYBER 70. THE NUMBER OF ADDITIONAL 6681'S REQUIRED 
IS A FUNCTION OF SEVERAL VARIABLES, BUT NORMALLY VARIES BETWEEN 
1 AND 3, WITH 2 BEING MOST COMMON. 
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DISK STORAGE DRIVE 



Summary Description 



844-2 




Controller: 
Capacity: 
Positioning Time: 
Average Access Time: 
Transfer Rate: 
Disk Pack: 



7054-1 

869 million bits 

10 to 55 milliseconds 

30 milliseconds 

6.8 million bps 

872 



MASS STORAGE CONTROLLER 



Summary Description 



7054-1 




Receives from: 

Sends to: 
Controls: 
Connects to: 



Model 72, 73, or 74 
Computer System 
844-2 Disk Storage Drive 
Up to 8 Disk Storage Drives 
One I/O channel 



DISK FILE SYSTEM 



Summary Description 



7638 




Receives from: 
Capacity: 
Positioning Time: 
Transfer Rate: 
Number of Disks: 



Model 76 Computer System 
800 million 6-bit characters 
20-140 milliseconds 
6.67 million cps 
72 



MULTIPLE DISK DRIVE! 



Summary Description 



841 




Controller: 

Capacity: 
Positioning Time: 
Average Access Time: 
Transfer Rate: 
Disk Pack: 



3553-1 

3553-2 

107 to 288 million 6-bit characters 

25 to 135 milliseconds 

75 milliseconds 

420,000 cps 

One 871 
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MASS STORAGE DISK 



Summary Description 



813 
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Controller: 


3234 


3234 


No. of Disk Files per 






Controller: 


8 


8 


Capacity <6-Bit 






Characters): 


133,000,000 


266,000,000 


Positioning Time: 


25-110 milliseconds 


25-110 milliseconds 


Average Latency: 


25 milliseconds 


25 milliseconds 


Character Transfer Rate: 


196,000 per second 


196,000 pm second 
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MASS STORAGE DISK 




MASS STORAGE DRUM 




EXTENDED CORE STORAGE 
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Summary Description 



Controller: 

No. of File/Disks per 

Controller: 
Capacity (Characters): 
Positioning Time: 
Average Latency: 
Character Transfer Rate: 



Summary Description 



Controller: 

No. of Drums per Controller: 
Capacity (Characters): 
Average Access Time: 

Storage Transfer Rate: 



Summary Description 



Access Time: 
Maximum Storage: 
Distributive Data Path: 



Core Storage: 
Transfer Rate: 



Core Storage: 
Transfer Rate: 



Core Storage: 
Transfer Rate: 



Core Storage: 
Transfer Rate: 



Core Storage: 
Transfer Rate: 



821 -X 



3553 

8 

419-838,000 
25-145 milliseconds 
19 milliseconds 
420,000 per second 



865 



3637 

8 

8,300,000 

17 milliseconds 

1,000,000 cps 



7030 



3.2 microseconds per 488 bits 

20 million characters 

480-bit buffer register (up to 4) 



7030-1 



1,259,520 characters 
25 million cps 

7030-2 ~ 



2,519,040 characters 
50 million cps 



7030-4 



5,038,080 characters 
100 million cps 



7030-8 



10,076,160 characters 
100 million cps 



7030-16 



20,152,320 characters 
100 million cps 



LOW-SPEED BATCH 
TERMINAL 
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Summary Dsscription 



Receives from: 
Memory: 
Card Reader. 
Line Printer: 
Options: 



731 



Communications Station/Subsystem 

8K; 8-bit bytes of 16-bit words 

300 cpm 

300 Ipm 

730-100 Memory Increment 

730*101 Display 

730-102 Eight-Channel Increment 

730-103 Cyclic Encoder 

730-104 Card Punch/Reader 



MEDIUM-SPEED BATCH 
TERMINAL 
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Summary Description 



Receives from: 
Memory: 
Card Reader: 
Line Printer: 
Options: 



732 



Communications Station/SuDsystem 

8K; 8-bit bytes of 16-bit words 

500 cpm 

600 Ipm 

730-100 Memory Increment 

730-101 Display 

730-102 Eight-Channel Increment 

730-103 Cyclic Encoder 

730-104 Card Punch/Reader 



HIGH-SPEED BATCH 
TERMINAL 



Summary Description 
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REMOTE ALPHA/NUMERIC 
DISPLAY TERMINAL 




C 



X 



/ 



Receives from: 

Memory (200 nanosecond): 

Card Reader: 

Line Printer: 

Options: 




Summary Description 



Controller: 

Memory Capacity: 

No. of Consoles per Controller: 

CRT Entry/Display: 

Keyboard: 

No. of Characters per Display: 



733 



Communications Station/Subsystem 
8K; 8-bit bytes of 16-bit words 
1200 cpm 
1200 Ipm (595-X print train} 

733-101 
733-110 
733VI2Q 
733-140 Memory Increment 



711 



Included in 711 

256 8-bit words 

1 

8 inches x 10 inches 

Electronic 

640 
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TELETYPEWRITER COMPATIBLE 
DISPLAY TERMINAL 




COMMUNICATIONS STATION 
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COMMUNICATIONS SUBSYSTEM 




Summary Description 



Summary Description 



Interfaces to: 
Controls: 



Memory: 
Cycle Time: 
Memory Expansion: 

Suffer Storage: 



Summary Description 



Interfaces to: 

Communication Adapters; 
Sends to: 

Core Memory: 
Cycle Time: 
Line Speed: 
Expansion: 



713 



Controller: 

CRT Entry/ Display: 

No. of Consoles per Controller: 

Memory Capacity: 

Keyboard: 

No. of Characters per Display: 



Included in 713 

8 inches x 10 inches 

1 

256 8-bit words 

Electronic 

640 or 1280 
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CDC Cyber 70 Models 72, 73, 74 

input/output channel 
Up to three 
791-1 (144 channels) 

Communication Subsystems 
16,384 bytes 
1.1 microsecond 
To 65,536 bytes 

CDC 10262 Memory Module 
8K words 



791-1 



7077-1 Communications Station or 

7611-10 Service Station 

48 

(up to 16) 792 Communication 

Adapters 
4096 16-bit words 
200 nanosecond 
75 to 50,000 bps 
10274-1 Memory Module 



REMOTE TERMINAL 
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Summary Description 



CRT Entry/Display: 

Card Reader: 

Printer: 

Batch Operations: 

interactive Operations: . 

No. of Printable Characters: 



200 User Terminal 



6 inches x 8 inches 

333 cpm 

300 tpm 

Yes 

Yes 

63 
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REMOTE ENTRY/DISPLAY TERMINAL Summary Description 



217-2 




Controller. 

No. of Devices per Controller: 

Display Size: 

Format: 

No. of Printable Characters: 

Character Set: 

Keyboard: 



Included in 217-2 

1 

6 inches x 8 inches 

20 x 50 

63 

BCD coded 

Included 



DATA SET CONTROLLER 



Summary Description 



6671 




Receives from: 
Controls: 



Model 72, 73, or 74 
Computer System 
Up to 16 
103 (110 bps) or 
201 (2000, 2400 bps) 
Data Sets 



DATA SET CONTROLLER 



Summary Description 



6673 




Receives from: 
Controls: 



(same as 6671) 

Up to 16 

103 (110 bps) or 

201 (2000, 2400, 4800 bps) 

Data Sets 



DATA SET CONTROLLER 
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Summary Description 



Receives from: 
Controls: 



6674 



(same as 6671) 

Up to 4 (4Q.8K bps) 
301B Data Sets 



DATA SET CONTROLLER 



Summary Description 



6676 



Receives from: 
Controls: 

Compatible with: 



(same as 6671) 
Up to 64 (110 bps) 
103 Data Sets 
Model 33 or 35 TTY 
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CENTRAL PROCESSOR 



Summary Description 1704 



1774 



1714 





L. 
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Storage Capacity: 

Cycle Time: 
Word Length: 
Average Instruction 
Execution Time: 
Addressability: 

Memory Protect: 
Number of 

Interrupts: 
Number of 

Channels: 

Number of 

Peripherals 

perChannei: 
Memory Protect: 
Memory Parity 

Check: 
Number of 

Registers: 



4,096 to 32,768 4,096 to 32,768 24,576 to 65,526 

words words words 

1.1 microseconds- 1.5 microseconds 1.1 microseconds 

18 bits* 18 bits* 18 bits* 

3.8 microseconds 10.0 microseconds 3.8 microseconds 

word, relative character, word, word, relative 

relative 

Yes Yes 



Yes 

16 

1 Buffered 
1 Unbuffered 

8 
Yes 

Yes 



16 

1 Buffered 
1 Unbuffered 

8 
Yes 

Yes 



9 9 

'Includes one parity and one memory protect bit. 



16 

1 Buffered 
1 Unbuffered 

8 

Yes 

Yes 
9 



TAPE TRANSPORTS 



Summary Description 



657-1 



657-2 



657-3 



657-4 
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Tape Speed, IPS: 
Densities: 



Transfer Rate, KC: 

Rev. Read: 
No. of Tracks: 
Controller: 



37.5 


75 


112.5 


150 


200, 


200, 


200, 


200, 


556, 


556, 


556, 


556, 


800 bpi 


800 bpi 


800 bpi 


800 bpi 


7.5, 


15. 


22.5, 


30, 


20.8, 


41.7, 


62.5, 


83.3, 


30 


60 


90 


120 


Yes 


Yes 


Yes 


Yes 


7 


7 


7 


7 


3518-1 








3518-2 








3518-3 








3528-1 








3528-2 








3526-3 









TAPE TRANSPORTS 



Summary Description 



659-1 



659-2 



653-3 



659-4 




Tape Speed, IPS: 


37.5 


75 


112.5 


150 


Densities: 




800, 


800, 


800, 


800, 






1600 bpi 


1600 bpi 


1600 bpi 


1600 bpi 


Transfer Rate, 


KC: 


30, 


60, 


90, 


120, 






60 


120 


180 


240 


Rev. Read: 




Yes- 


Yes 


Yes 


Yes 


No. of Tracks: 




9 


9 


9 


9 


Controller: 




3518-2 
3518-3 
3528-2 
3528-3 









TAPE TRANSPORT 



Summary Description 



604 
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Tape Speed, IPS: 
Densities; 
Transfer Rate, KC: 
Rev. Read: 
No. of Tracks: 
Controller: 



75 

200, 556, 800 opt 

15, 41,7, 60 

Yes 

7 

3228 

3229 

3421 

3423 



TAPE TRANSPORT 



Summary Description 



607 



'sera 



Tape Speed, IPS: 
Densities: 
Transfer Rate, KC: 
Rev. Read: 
No. of Tracks: 
Controller: 



150 

200, 556, 800 Dpi 

30, 83,3, 120 

Yes 

7 

3223 

3229 

3421 

3423 

3522 

3621 

3625 

3626 

3623 

3624 



TAPE CERTIFIER 



Summary Description 




Tape Size: 
Tape Speed, IPS: 
Densities: 



Format: 
Microscope: 



%-inch 

150 

556, 800, 1600 bpi or 3200 flux 
change per inch plus one 
additional density optional 

7- or 9-track 

10x or 20x 



LINE PRINTER 



Summary Description 



512 
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Controller: 

No. of Printers per Controller: 

Printing Speed: 

No. of Characters per Line: 
No. of Printable Characters: 
Horizontal Spacing: 
Vertical Spacing: 
Form Advance Rate: 
Form Width: 
Form Length: 
No. Of Copies: 



3555 

1 

1200 lines per minute 

with 48 character font 
136 
64 

10 characters per inch 
6 or 8 lines per inch 
70 inches per second nominal 
3 to 21 inches wide 
Up to 22 inches long 
Up to 6 copies 



A?-// 



CARD READER 



Summary Description 



405 



V- 




Controllers: 

Number of Controllers per Channel: 
Number of Card Readers 

per Controller- 
Card Read Speed: 
Read Check: 
Input Stacker Capacity: 
Output Stacker Capacity: 
Secondary Output Stacker Capacity: 



3447 (for one 405) 
3649 (for two 405's) 
8 

1 

1200 cpm 

Light Dark Probe 

4000 Cards 

4000 Cards 

240 Cards 



CARD PUNCH 



Summary Description 



415 




Controllers: 

Number of Controllers per Channel: 
Number of Card Punches 

per Controller: 
Card Punching Speed: 
Punch Modes: 
Input Hopper Capacity: 
Output Hopper Capacity: 



GRAPHICS TERMINAL SUBSYSTEM Summary Description 



3446 (for one 415) 
3644 (for two 415's) 
8 



250 cpm 
Row Punching 
1200 Cards 
1500 Cards 



240 




Entry/ Display: 
Capacity (12 bit words): 
Memory Cycle Time: 
On-Line or Off-Line Operation: 



12 inches x 12 inches 
4,000 to 12,000 words 
1.2 microseconds 
Yes 



DiGIGRAPHIC CONSOLE 
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Summary Description 



274 



Controller: 

Number of Controllers per Channel: 

Number of Digigraphic Consoles 

per Controller: 
Display Surface Area: 

Display Capacity: 



1744 
8 

i 

1 

300 square inches with 20 inch 

diameter. Flat faced surface. 
Up to 2000 inches of curves or up 

to 1800 characters of any size 

or font. 
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ROTATING MASS STC2AGE - sunn*** 



MODEL 

\ 
\ 

813 Disk File 

814 Disk File 
821-1 Data File 
821-2 Data File 



CHARACTER 
CAPACITY 

133 million 
266 million 
419 million 
838 million 

107 million 



143 million 



179 million 



214 million 



' 841-3 Multiple 

Disk File 
841-4 Multiple 

Disk File 
841-5 Multiple 

Disk File 
841-6 Multiple 

Disk File 
841-7 Multiple 250 milljon 

Disk File 
841-8 Multiple 

Disk File 

854 Disk Drive 



863 Drum Unit 
865 Drum Unit 
6638 Disk File 
6638-2 Disk File 



286 million 

8.2 million 
4. 1 million 

8.3 million 
131 million 

65 million 



CHAR/SEC POSITIONING 
TRANSFER TIME 

RATE MSEC 



196KC 
196KC 
420KC 
420KC 

420KC 

420KC 

. 420KC 

420KC 

420KC 

420KC 
-f^oKC 
208KC 
62. 5 - 2000KC 
IMC 
L68MC 
L68MC 



25 
25 
25 
25 



110 
110 
145 
145 



25 - 135 

25 - 135 

25 -r 135 

25 - 135 

25 - 135 

25 - 135 
\o- &C 

30- 165 

17 

17 
25 - 110 
25 - 110 



ACCESS 
MECHANISMS 

1 
2 
1 
2 



4 

5 

6 

7 

8 
1 

1 

fixed heads 
fixed heads 

2 

1 
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CHANNEL CHARACTERISTICS FOR CYBER 72,73,74 

AND 6000 SERIES 
COMPUTERS 



Any PP can read/write any channel 

. Software interlock via M.RCH request to monitor provides but 
does not guarantee disciplined use of a channel by only one 
peripheral processor 

Channels can be "hung 1 ' by wrong code sequences 

. PPU's are a kind of higher level processor (HLP) in contrast 
to a controller/equipment which has no processor. 

The communication language spoken between PPU's and external 
controllers is composed of functions being sent by the PPU/ 
HLP across the channel and received and acknowledge by the 
controller by means of a returned status back across the 
channel to the PPU/HLP 

The purpose of the communication language is to send data words 
(12-bits) across ithe channels 

. The channel is composed of a 12-bit register to hold either a 
function or data and two flags to express active/inactive and 
full/empty states 
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INPUT / OUTPUT INSTRUCTIONS 
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i JM 



FJM 



EJM 



check CHANNEL ACTIVE flag 



check CHANNEL FULL flag 



ACN 



activate channel 



DCN 



deact i vate channel 
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send function code 
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send f unct i on from A 
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input a word to A 
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input a block to PP.: memory 
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output a word from A 
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output a block from PP memory/ 
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If the nur.iA'sr of. I '•-"- -• -± ..it:'.-. '-;•": i.*. c/i':., * ■' ": ' ! .3 • r^'.sr.iiv.^d on th~ parity '.la-; ::j 
make the total number of : ". i: biu ,..<:.- If ♦ ^'aoaiwr of "i" "b.is.m the da:o. byS; is c-oci, 
a M l" is not tran : ,r:-.iuij ':.■:•■>'.;•.?:-" :-.!4.'-' ■ '■.':■ '. . 

A transmission parity. ^rr^^-'J 1 -!" ;f ::>«■ i-^'.hI nu;;^ ■■'.- :-i "?."■ bits -transmut-d on ih-; ; 2 - 
data lines plus the pa-ity ^" : - - "ever. ,ncb;:.::>.y- : >a: ■■ b;' h <s been' lost or ric<ed ul-. ' : 



Parity Error in a Connect Cede: If a parity ^vr-r ; s '-'r-ec.;.' 
device does not connect** and rei-hsr ^ I-ryact ,-cr v. r:^u:y t.~ returned to vh- ."j.;a 
channel. Instead, a red indicator in th v "uiip^^i '-, '■:-.< :: be r » witch of each, oq.plprr.ent 
detecting the error lights. These parity' error . nbn.vitb ■:? 'must be cleared 'by either -. 



Channel Clear or a Master Clear urior to a 



:iev T . f .C'.'t'n-j:;x ^ttomoi.- 



Parity Error in a Function Code: If a parity error :.' detected, "he requested iur.ctiou 
are not performed, a Parity Error signal is returned co the d'ala channel, t-.nd a red ■ 
indicator in the Equipment Number switch lights. Slr.re neither 'a Reply nor a P.e.itct : 
returned to the data channel, the central processor generates an Internal Project aiU;r 
a wait of 100 microseconds. These parity error indications must he cleared V-- a 
Channel Clear or a M aster Clear .*** The equipment must then be reconnected bei^rc 
a new function code can be examined by the controller. 



Parity Error in Output Data : If a transmission parity error is detected by the control 
during a Write operation, the control lights a red indicator in its Equipment Number 
switch and sends both a Reply and a Parity Error signal to the data channel. The.dxJ.a- 
j.s_ written on tape. All operations continue**** unless appropriate programming steps 
have been taken to sense the Parity Error signal and to rewrite the data. These parity 
error indications/must be cleared by either a Channel Clear or a Master Clear. The 
equipment must then be reconnected and the appropriate functions reselected prior to 
the new output. 



♦Do not confuse this line with the parity error line. 

**If the device is connected, it automatically disconnects. 

***Though operations may continue normally, the validity of a new function code and/or 
data prior to a Master Clear or Channel Clear is questionable. < . 

****The validity of th : data received from this point until a Channel Clear or Master 
Clear is questionable. 

; .• ■■*,-. A -7 



Parity Errors in Inpi t Data : Transmission parity errors may be detected by the data 
channel on data received from the equipment. If a parity error is detected, a parity 
error bit in the data ohannel is set and a Parity Error indicator on either the channel or. 
console lights. The iaulty data is entered into either core storage or the A register. 
All operations continue* unless appropriate programming steps have been taken to ser.se 
for the set bit and reread the data. These parity error indications may be cleared by 
a Channel Clear or a Master Clear issued by any 3000 Series system' andjby a new Read 
2ZJ^ i ±!t!l?™±Al2S.L™™ astern. Following a Channel Clear or a Master Clear, the 
equipment must be reconnected and the appropriate functions reselected prior to a new 
input. 



,))'/' ^ In P ut /O ut P"* Parity Error Bit in the Data Channel : The input/output parity error bit is 
' Cfi set whenever a transmission parity error is detected. If the error is detected by the 

equipment, the bit is set by the JParity Error signal. . 

In 3400/3600/3800 sy«tems, an Interrupt signal may be generated when this bit sets. - 
■ If the interrupt systeri has not been set to detect the setting of this bit. the bit may be 
sensed to detect parity error conditions. 

In 3100/3200 systems, this bit must be sensed if transmission parity error conditions 
are to be detected by ;he central processor. ^W, » Pt? ^^ <*~<JLucUc/ 
W\ £Uttkj ' E Vp 

Refer to the appropriate system reference manual for more information on the input/ 
output parity error bit. ^] ' v /iy&3 
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Equipment Parity Checking M 3* °f ., "? 

Each character, whetier BCD or binary, transmitted between a control and a unit is 
checked for correct purity. For BCD characters, correct parity is even, and for 
binary characters it is odd. During a Write operation, the control adds the correct 
parity bit to each character and relays it to the tape unit. Approxim ately 2 rn.UUsecomfs 
.*£*S. ^riling, a vertical parity error check is made. This time interval is used to 
check-read the tape a:,d transmit the data back to the control. .At. the conclusion of a 
£ ec °!±>„* .regord^check characterls written. This character isji&esUssJ^liXa^l 
3**!&Jte£)$2M- ^^ing a Read, vertical and" longitudinal parity checks are made by the 
control when the appropriate data is received. 



*The validity of the data received from this point until the indicators are cleared is 
questionable. 
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Calling Sequence: 



Load channel number 
RJH R.RCH 



SCzP£ 
5-3 



The channel numbers contained in the A register will be stored 
in byte D.Tin monitor function M.RCH inserted in D.T0V and D.TD 
D.TM written to the output register ,r or that PP. Channels will 
be assigned by flTR on the following priority basis: 



D.TD 


D.T1 


D.TH 


D.T3 


D.TM 




2 | 1 


M J 3 







If alternate channels are specified !1TR will stop looking for 
alternate channels upon sensing b bits of zero. Thus-i if one 
alternate channel is desiredn the programmer must clear D.T5 
before entering R.RCH so the search will be terminated at that 
point. The procedure for requesting channel 12 with alternate 
channel 13 would be: 

LDN D 

STD D.T2* 

LUC 1312B 

RJH R.RCH ,. 

flonitor will stop looking for alternate channels after four 
channels have been investigated or b bits of zero are detected. 

Uhen R.RCH is used-t D.TM is automatically set nonzeroi in this 
casen the function is not considered complete -Ci.e.-i output 
register is not cleared} until a chanrel can be assigned. When •' 
completen byte of the output register is clearedi and if IP.CHTIfl^Di 
bytes 3 and M of the output register are set to channel start time 
in seconds and milliseconds respectively for hardware channel 
requests. PP Resident will then save these values in the lowet 
two bytes of its status word -CCHSEC and CHHSEO. 
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RESERVE CHANNEL. 
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CALLING SEOUENCE 



LOaO 

-EJ_L_ 



CHANNEL NUM8ER 
_B..»CH 



RETURNS JfHEN_ ASSIGNM ENT COMPLET E 



STL 
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STL 
STJ 



STL 

_SI.k. 
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M.RCH 
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CMANNEl NUMBER 
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STm_ 

loo 

_SJM_ 
UJW 

JEE.Q. 

BSSZ 



R.MT« 

T?*CnTIH|flt4 



pq N OT REtUPN WfTufluT RESFPVATJON 



ISSUE REQUEST CHANNEL 



D.T3 
_CHMS£C. 
O.TH 

£HS£C_ 



GET 



S TART ttm. E 



AND SAVE 



STL 
_? Ik- 
STL 
STt_ 
"STL 
_51L_ 



R.RCMX 
-lP>.C. HTIMr(i tl 



IN STATUS tfQQQ 



R.DCH-1-* 



STL 

_STL_ 

STL 

STL 



STL 

_S.IL. 

STL 



4Qft_ 

"493' 

404 
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495 
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* 9> * "^ 

-8}-^- 

_5n_L 
501 
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ft.RCH - Request i Channel *•''.'„• 

{OOO5iB8AA-,0DCCi****iRR^R> •■'"'' \ 

AA = 1st choice channel number ..,:■'. 

B8 ■ 2nd choice channel number . 

CC = 3rd choice channel number 

DD = 4th choice channel number 

RRRR =0000 Request immediate reply 

RRRR it 0000 No reply until a requested channel has been 

reserved. - • 

When channel zero is requested! it must be field AA. When 
BBi CC or DD is zeroi it is assumed that this is not a 
channel request and that there are no alternate choices 
beyond it. 

If none of the requested channels are available and an im- 
mediate reply is requested! flTR will set bytes and 4 of 

, the P-PU. output register to zero. 

»'■>, ■*, 
When a channel is grantedi the number of that channel will 
\ be returned in the PPU output register byte 1 {location of V''t> 

^> AAJ. Byte 4 will be set to a non-zero value. • *., 

Cy , On exitt if a channel has been reservedi the output reg- 

6^ l ister will look like: 0000 XXXX TTTT TTTT YYYY where 

XXXX is channel number 

TTTT TTTT is a. the current time if the IOTIHE mods 

are assembled on and the PP is not 
not at control point zeroi and the 
• channel number is a hardware channel* 

b. if IOTiriE mods are on and the PP 
is at control point zero- 

,,„ c» the information from the channel 
•s status word if the IOTIME mods are 
'*-' ■ assembled off. j\ 



* 



YYYY is the PP input register address \.'\ t\ 
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' ft-REAP - Request Equipment 

{Q0£2iEEE£t****-|****1***N> ;''.:':'■ ' 

The parameter EEEE consists of two display-coded cbarac-v ■ ' 
ters: if numeric it gives an EST ordinal :l ■ 

if alphabetic it defines an equipment type .,' , 

I1TR will search the Equipment Status Table -CESTJ- to locate : ..';." ' .' h, 

the appropriate EST entry. This entry is updated to re- . 

fleet the assignment to the control point of the requesting 

FPU or to control point N if the PPU is assigned to control • Jb,. • 

point zero. Finally-t MTR places the assigned equipment ■■ /*-■* 

ordinal in the first byte, of the PPU message buffer. If •. ,.■ ' . " $\\ ' 

the equipment is not available > a zero byte is returned. . "'"■ jg* * 

C* •-. 

i1..t/£t ?p' - ft r o p Equipment . ts j 

{0023iECEEi****i****-»***N} ,if 

MTR drops equipment ordinal EEEE from the control point X\ 

and updates the EST entry to indicate that this equipment ^p 

is free for reassignment. There is no check by f]TR to Q* 

ensure that the dropped equipment was assigned to this 
control point. The parameter ti gives the control point 
number to be considered if the requesting PP is attached 
to control point zero -i otherwise! it is irrelevant. 

* 
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R.DCH -CS7 3 > 

Calling Sequence: LOAD channel number 

RJH R.DCH 
R.DCH will cause the specified channel to be dropped. 



Since more th 
same timen it 
a channel. 



an one PP can request the same channel at the 
is necessary to use a NTR request to reserve 



The o 
which 
relea 
of th 
to th 
to th 
the c 



nly 
res 

se a 
e ch 
e PP 
e PP 
hann 
-R-rD- 



PP w 
erve 

cha 
anne 

Res 
•> R. 
el t 

c-h— 1 



hich 
d it 
nnel 
1 int 
ident 
DCH u 
d ind 
a- r&i- 



can release a channel i however-i is the PP 
and there is no need for an interlock. To 
reservation-) a PP program loads the number 
o the A Register and executes a return jump 



subroutine R.DCH. If 
ill modify the Channel 
icate that the channel 
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Status Table entry for ,-j V ; 
is free. If o-PP \ 

) j b— r-e-s-e-rv&d t i : R i -DC-H- ) 

-w hich w-i-14 — hang—the— P-P-* / 
taken and stored in 



*>■ 



/0-<3$ 



0> 



VES J.l 



STL— START SYSTEM EXECUTION 



0*/27/7P 



PAG? NO, 



16 
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CALLING SEOUENCE 



LOftO CHANNEL NUMBER 

_EJa B. net! __ 



STL 

-SILL 



STL 
_5.IL. 

STL 
_SJt- 

STL 



503 

505 
_5o6- 

507 
_Snfi_ 

509 



1- 



w 

"SO 



0576 

-&_si- 



-CAC2- 
0603 

_CI>£V. 



__6CS_ 

0606 
_06o7- 

06)0 
_0_1J_ 

06'. 2 
-0M1- 

061 '1 
-0615.. 

0M7 
-0621- 

ftfc?2 
.0t?-'._ 

0626 
_0627_ 

0630 
_26_l_ 

06'<2 
-C_34_ 

0635 
_0637_ 

_r.£-?_ 
0643 



-zloa-ocfL 



fi.OCH 



■Apt a. 



0000601 DCHl 



3*1* 



_307iL 
<t*67 

-3CU- 
171* 

_a_6J_ 



-6010- 



3012 
-520C_fll02- 

5400 0102 
-0612 



?10« V7«* 
-5'.?e_6l02_ 
ISO! 

JU) 

-3011- 



■^200 OlOl 



jaOCASfUL 



CARRY 



2101 0000 
_5'.6o_OiCl- 

3077 
-6276 



0100 0576 



ENH 
_AQ__ 



EOtl 

_CRIX_ 

STO 

_ewo_ 

IFFQ 
_JUN__ 

IfNE 
_J-00_ 

ZJm 

_Lf>0-_ 
_PJm 

&k 

_c«d__ 

Lnn 

_S8t__ 

STm 
-PJN— 



AOr 
_ST>1__ 

LCW 
-A06__ 

UJft 
J.PO,. 

SHm ' 
J?J*1 

AOC 
_SlM_ 

Lon 

JC'IQ— 

LJH 
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ENoIF 
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T.CST TNSFRTFn At QEMSXARJ: 



O.T4 
-O.T6, 

!P.CHT!M,o»l 
J-.JJC-OL 



IP.CHTIM.O 
_D.CP.AD 

R.DCHX 
_0.«TJ 

jupcmx, 



T.KSC 

J3.,to 

O.TO+MSEC 

jchmsec 

CHMS€C 

-NOCARR-i 

niono 

-Cilhsej: 



i 

JD.J.6 ♦__£__, 
CARRY 

-O...I.0 ♦_,_£_ 

CHSEC 
_*«3.„ 

10000B 
.CHSEC 

O.RPSTAT 
_O.,.CP.A0 

R.OCHX 



2 
_li.Q.0J)- 



RELEASE THE CHANNEL 

WRITE OUT UP DATED CAT gMTPY 



EXIT IF ASSIGNED TO CNT. Pf. 7ERQ 
EXIT IF NOT A HARnWABF CWAHVFt' 



5YL 

JHL- 
STL 

_5JL_ 
SIL 

_SIL_ 
STL 

_5IL_ 
STL 

-SIL. 
SIL 

-STL- 
STL 

-SIL. 



STL 

OTHERWISE RFAf i C URRENT SFC /M Sf £ _CtQCJL S T 1^ 

STL 
-SIL- 



-CQHPUTE NltKflER OF MS EC ■USE D . 



-IEJS.T , F08-.MSEC_0.VEPF.LQa 



ADJUST IF jMILLTSEOAN'O OVERFLOW 



COMPUTE NUMBER OF SECONDS USED 



AOJUST IF CLOCK OVERFLOW 



.WPITE UPDAT ED S TATUS WQffp TO f. H. 
EXIT ROUTINE 



STL- 
_Stt_ 

c 't 
_SILL 

STL 
_SJL_ 

STL 
_SJL_ 

STL 
-STL. 

STL 

..STL- 
STL 

_SJL_ 
STL 



_H1.TE_JN_ST ATU5 WOR Q FDR S FCftMnS S T L_ 

BYTE IN STATUS. WORD FOR MIlT.TsF.CONOS STL 
CONSTANT FOP wilLiSFCDNrt nVFRFLDW S T L 



„JP«CHTTM,o*l 
R.STHMSK-3-* 



STL 

STI • 

"stl: 



511 
_5_2. 



S13 

_5l»_ 

5t5 

_5'l6_ 

517 
__51B_ 

S19 
- 520_ 

5? I 
_5?? 

5?3 
_52__ 

5?S 
_5?6.. 

527 

_52i_ 

529 
_530_ 

531 
_JS3?_ 

533 
_53«_ 

S35 
_53._ 

537 
_5"*9 

539~ 

_5<i0_ 
5*1 

_5'i2_ 



543 



_5'.5_ 
546 
S4 7_ 
54R 
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*-STB {LM£> _.,. . 

Calling Sequence: Load L-CList> . 3*3 

RJfl R.STB 

where list has the form 

I {byte} 
L {word 1> 
L {word 2> 

L {word n> 
zero 

An entry point to R.STB called R.STBMSK is the address of the 
mask "anded" with each word in the list before the word is 
"exclusive ored" with the byte. This mask is initially 77DDB 
and this value should be restored by any routine which sub- 
stitutes an alternate mask. R.STB is used primarily to sub- 
statute channel numbers in driver overlays. 

All the PP^hardware instructions used for I/O contain a field 
which specifies the number of the chcnnel over which the I/O 
is to take place. For example the instruction 

IAM BUFF->5 

would be used to read data from hardware channel five into tha 
PP .starting at location BUFF. 

When a programmer is coding a PP proqram-, he normally does not 
know what channel uill be used for the I/O. The channel number 
as normally attained by the PP program from an entry in the EST 
table. For this reason the above I/O instruction would be 
written as follows: 

IAM BUFF,** 

The double asterisks indicate that the value will be filled in 
by the program itself when it is executed. COMPASS assembles 
double aster "sks as a 2ero. 

Since the channel number goes into the first {or only} byte 
of an instruction along with the OP code, the first byte of the 
instruction would contain 71D0 {the OP code for an IAM- is "?!„}« 
The second byte of the instruction would contain the value- 
of BUFF. Uhen trie PP program is called-, and determines the 
channel numbc-r-, it must modify all the I/O instructions in 
itself so thdt the first byte of each instruction contains the 
OP code followed by the correct channel number. Normally there 
would be a list somewhere in the program giving the addresses 
of all instructions to be modified in this way. 



SCOfM 
3.3 

The PP resident subroutine R. STB can be called to insert a 
channel number into one or more instr jctionsn whether or not 
the fields to be altered previously contain zero. Before 
return-jumping to R.STBi the program loads the address of a 
list in the A register. The first byte in this list contains 
the address cf some other PP cell that contains the new chanr.al 
number. The second and following bytes of the list contain 
the addresses: of the instruction words in which the new channel 
number is to be inserted. The first zero byte in the list 
terminates it. 

Although R.STB is most often called to insert channel numbers 
into I/O instructions-* it can also be called to perform general 
masking operations. 
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AUTHOR T. R. STAEHLE, CONTROL DATA CORP. 

BASED ON DESIGN LOGIC SUPPLIED BY- 
H. R. GILLETTE, CONTROL DATA CORP. 
REVISED BY MARY C. STEELE 
CDC — PALO ALTO 
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CALL 1RP EOR END-REEL PROCEDURES 
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ENTRY AND EXIT INFORMATION 
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SECOND ANO THIRD WOROS OF THE FNT ENTRY 



CM BUFFER POINTEP (RELATIVE) 
-CM BUFFER POINTER (RELATIVE) 
-CM BUFFER POINTER (RELATIVE) 
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RFFERENCE AODRESS 
-FET HORO 1 
-FNT WORD 2 AOORESS 
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ALSO ENO OF REEL OR PARITY ERROR IF APPLICABLE. 
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PRU COUNT IS INCREMENTED 
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EXIT TO IOLE WITH PARITY ERROR BIT SET ON GO OPTION 
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EXIT lu IOtS NORMALLY 1ST 

EXIT TO 1RP IF EOR OR TAPE MARK 1RT 
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EXIT TO CIO TO CALL 1TF IF ROSKP AND PRUS MUST BE BYPASSED IRT 

EXIT TO IOLE WITH ERROR SET ON PARITY ERROR AND OP. CROP OPTN. 1ST 
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MESSAGES 

MTXX NOT REAOY - TAPE NOT READY 

MTXX RESERVED - RESERVEO BIT SET IN STATUS 

MTXX REJECT - CONNECT REJECT FOR UNKNOWN REASON 

MTXX XMSN PARITY ERROR - BIT SET IN CHANNEL STATUS 

MTXX PARITY ERROR - UNCORRECTABLE PARITY ERROR OCCUREQ 

- RESPOND GO OR DROP 
MTXX DEVICE CAPACITY EXCEEDEO - RECORD SIZE ON TAPE LARGER 
THAN SPECIFIED. 
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BCOC/2 


9000002 


BINHOO 


EQU 


2 


0001000 


BINCM 

Hi 


EQU 


8INPRU/5 


0000200 


BCOCM 


EQU 


BCDPRU/5 


OCOOCO 


CLRR 


EQU 


dOB 


0006060 


ELANKS 


EQU 


6060B 


0001200 


STAT 

* 


EQU 


1200B 


000000*. 


XMPER 


EQU 


Q0QI.8 


0001700 


MASCL 

9 


EQU 


1700B 


0000002 


BUSY 

If, 


EQU 


00020 


001300 


EXSTS 


EQU 


13008 


0000101. 


XBCDPRU 

» 


EQU 


68 


000 0016 


XPCDCH 

Hi 


EQU 


!■«♦ 


0000003 


0EN556 


EQU 


3 


0000007 


CEN1600 

4 


EOU 


7 


00 00 0«t k 


CLCM 

• 


" EQU 


<»«.8 


000 00 0*. 


OCECNT 


EQU 


«. 



12/1.0/7.0 p AGE V 
BACKSPACE 
PP WORD SIZE CF BINARY PRU 

eCO LINE TERMINATOR 

MASK TO DETECT PARITY STATUS 
MASK TO DETECT EXTERNAL TAPES 
READY UNIT STATUS MASK 
MASK TO DETECT TAPE HARK 
MASK TO OETECT END OF TAPE 

PP BYTES IN A COOED PRU <-■ 

NO. OF CM WORDS IN A PRU (BINARY) 

NC. OF CM WOROS IN A PRU <6C0> 

CLEAR REVERSE READ CODE 

MASK FOR BCD BLANKS 

6601 STATUS REQUEST 

TRANSMISSION PARITY ERROR 

MASTER CLEAR 

CHANNEL AND/OR READ/WRITE CONT 

EXT EQUIPMENT STATUS REO 

PP BYTE COUNT OF X-BCO RECORD. 

NUMBER OF CM WORDS PER X-BCO RECORO. 

556 CPI DENSITY. 

1600 CPI DENSITY. 

CLEAR CONVERSION MODE. 

EXCESS BYTE COUNT CAUSEO BY SKEW. 



?.?t 


91 


1RT 


92 


1RT 


93 


1<U 


<5fc 


1ST 


95 


1RT 


96 


1RT 


97 


1RT 


98 


1RT 


99 


1RT 


too 


1RT 


101 


1RT 


102 


1RT 


103 


1RT 


10«t 


1RT 


105 


1RT 


106 


1RT 


107 


1RT 


10S 


1RT 


109 


1RT 


110 


1RT 


111 


1RT 


112 


1RT 


113 


1RT 


11". 


1RT 


115 


1RT 


116 


1RT 


117 


1RT 


111 


1RT 


119 


1RT 


120 


1RT 


121 


1RT 


122 


1RT 


123 


1RT 


12*. 


1RT 


125 


1RT 


126 


1RT 


127 


1RT 


120 


lftT 


129 


1RT 


130 


1RT 


131 


1RT 


132 


1RT 


133 


1RT 


13<. 


1RT 


135 


1RT 


136 


1RT 


137 


1RT 


13» 


1RT 


139 


1RT 


1«.0 


1RT 


ut 


1RT 


1*.2 


1RT 


t«.3 


1RT 


Ht<* 



.PP RESIDENT ENTRY POINTS. 



1RT 



i«.6 



© 



8. 



i.i 



IRT- READ X AHD I TAPE DRIVER 



»' 




• 




• 


R.OFH 


* 


R.RCM 


* 


R.OCH 


* 


R.MTR 
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PAGE N' 



o 



OAYFILE HESSAGE 

REQUEST CHANNEL 

DROP CHANNEL 

MONITOR RECUEST .a 

H. PAUSE PAUSE 
K.OPP PP OROP 
CALL TO CIOCOH (CIO COMMON OECKJ FOLLOWS AT THIS IOEHT ♦ 2, 



1P.T 


1*7 


1RT 


i«.a 


IRT 


U9 


1RT 


ISO 


IRT 


151 


IRT 


152 


IRT 


153 


IRT 


15«t 


IRT 


155 


IRT 


156 



< 



"■» 1.1 IRT- READ X UNO I TAPF DRIVER 
CIO tOW CORF SYMBOL DEFINITION COMMON DECK 
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PACE ^ 



LIST -R 

SCO^E 3 TAPE INSTALLATION PARAMETER COMMON DECK 



* 



3 



00 00 
0000 
00 00 



0000 

nooo 

0000 

oooo 

000 
0000 

coco 

0000 
00 00 
0000 
0000 
0000 
00 00 



IP.IOEN 
IP.TOEN 
IP.TSG 



IP : .AL8«» 

IP.LOFN 

IP.NBCO 

IP.NOEN 

IP. NOISE 

IP.N0IS9 

» 

IP.NTCN 

IP.PTCN 

IP.RCYC 

IP.RPF1 

IP.RPE? 

IP.TOEN 

IP.TSG 

» 

ENDER 



INSERT MODIFICATIONS HERE. 

CEQU 6 

CEQU 2 

CEQU «.P0203P. 



CDC DEFAULT DEFINITIONS FOR TAPE PARAMETERS 



CEQU 
CEQU 
CEOU 

CEQU 
CEQU 
CEQU 

CEQU 
CEOU 
CEQU 
CEOU 
CEOU 
CEQU 
CEQU 

MICRO 

MACRO 

LOCAL 

SET 

SET 

OUP 

SET 

DUP 

SET 

IFNE 

ENDM 





3 

3 
2 

3 

170 

2 

13« 

3R0O0 

120 

SD 



«f00033S 



IPTSG,Q,X 

Y,Z 

IP.TSG 

IP.TSG 

X*l,l 

Y/2 

X,l 

2/2 

Y»2,7 



= 1 IF ALU TAPE CHANNELS HAVE A 668'* 
TAPE LABEL CENSITY (3=556, <4=200, 6=«00t 

9-TRACK CONVERSION MODE OEFAULT( 0=US,1 =EP) 
9-TRACK DEFAULT DENSITY (2=800, 3=1600) 
MAXIMUM LENGTH IN BYTES OF NOISE RECORD 
MAX LGTH (C-PIT BYTES) FOR PACKEO MODE 

9-TRACK TAPES 
MUMPER OF TAPF CHANNELS 
PPICARY TAPE CHANNEL MUMPER 
DEFAULT RETENTION CYCLE FOR TAPE LABELS 
TOTAL NO. REAC PARITY RETRIES 
NO. READ PARITY RETRIES CN-THE-FLY 
DEFAULT TAPE OATA OENSITY (0=556, 1=200 ,2=600 
TAPF STAGING OPTIONS 



THE FOLLOWING LOCATIONS ARE SET BY CIO BEFORE AMY OVERLAY 
IS EXECUTED. 



EQP C00E<6>, ALLOC OR TAPE STYLES) 

2ND UNIT ORDINAL OR 1ST RBT WO PAIR 

FIRST RB ADDRESS 

PRIME UNIT ORC 

CURRENT R8 AOCRESS 

CURRENT RfiT OPD 

CURRENT PR COUNT 

FET ADDRESS (6) 

FET ADDRESS (12) 

FST DISPOSITION CODE 

PERMISSION C),WRITE<1), E/N <1> 

CCDE/STATUS 

ALLOC ASSIGNMENT 

CHANNEL CHOICE 1,2 

CHANNEL CHOICE 3,«, 



CIOCOH 


MACRO 




FSTEOP 


EOU 


O.FNT 


FST2UN 


EQU 


"■ FSTEQP»1 


FSTFRP 


EQU 


FST2UN 


FSTORD 


EQU 


FSTEOP*? 


FSTCRB 


EQU 


FSTORD 


FSTRHT 


EQU 


FSTEQP+3 


FSTPRC 


EOU 


FSTEOP**, 


FSTFT1 


EQU 


FSTPRC*! 


FSTFT2 


EQU 


FSTFT1+1 


FSTOSP 


EQU 


FSTFT?»1 


FSTSEC 


EQU 


FSTDSP+1 


FSTCST 


EQU 


FSTSECM 


ESTASG 


EQU 


D.FST 


ESTCH1? 


FQU 


ESTASG+1 


ESTCH3ii 


EQU 


ESTCH12+1 



CIOCOM 

CIOCCM 

CiOCOM 

CIOCOH 

NWL 

NWL 

N*L 

ctoroM 

CIOCOM 
CIOCOM 
CIOCOH 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
C17COM 
CIOCOM 
CIOCCM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 

cioroM 

CIOCCM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 

crocoM 

CIOCOM 
CIOCOM 
CIOCOM 
CIOCCM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCO" 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCCM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 



6 
16 
17 
1* 

7 

o 

13 
11 
12 
13 
11, 
is 

J. h 
17 
16 
19 
?0 
21 
7? 
23 
?«. 
25 
26 
27 
28 
29 
30 
31 
3? 
33 
31, 
35 
36 
37 
36 
39 
UQ 
«il 
«.2 
«,3 
«,<, 
«.5 
«•& 
<»7 
«»C 

«.q 

50 

51 
52 
53 
51. 
55 
56 



e 



o 
u 
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froe «o» 



r r„ , , 1RT- READ X AND I TAPE DRIVER 

VE CI0'icH CORF SY-OL DEFINITION COHHOti DECK 






EST HOW 


ecu 


ESTCWmI 


f STUNT 


EQU 


EST:<t)W+t 


FETFN1 


euu 


C.9A 


FETFN2 


EQU 


FETFNltl 


FETFN3 


EQU 


FETFN.l + Z 


FETFNL 


EOU 


FETFN1+3 


FfTCST 


EQU 


FETFNU". 


ns 


fc'tiU 


D.EA+5 


FA 


EQU 


CI' * 


LGTfET 


EQU 


O.PPONE+1 


RiNOH 


EOU 


d.ppone**. 


NEHFNT 


EQU 


O.TR 


CIOCOH 


EN OH 





HARDWARE HNEflOfUC 



TJS't 
FET 

fet 

FtT 
FET 
ERR 
LAST 



FILE 
FILE 
FILE 
FILE 



tiAHE ChARS \,i 

NAHfc CHA^.S 3. 1 * 

NAHE CHARS 5,0 

NAME CHAR 7.HEC LVL.ERR 

FLAGO), COCE/STATUStqr 

COIJF./STAYUS FROM FKH3I 



FLG 



THE FOLLOWING ARE USED 
PROCESSORS. SYMBOLS H 
FOR LABEL PROCESSORS. 
COOES RETURNED BY LADE 



FST <2) AOOfcESS 

PIT 0-10 LEi-JGtH FET 

,UT 11 R»H?OM BIT FROK FET 

EXISTING FNT =U. NtH FHT KE B 

FOR COMMUNICATIONS HITH THE LA8FL 
TT u „ F - PREFIXES ARE FUNCTION CCUES 
"srtlSOLS KITM -S- WEf»fi ARE STATUS 
L PROCESSORS. 



LRLCOM 


HACP.G 




D.CH 


Eoy 


0.FR6 


FWEOV 


eou 





FMEOF 


EOU 


1. 


FHVOL 


EOU 


2 


FHHO<* 


EOU 


3 


FKEOS 


EQU 


6 


FHTM 


EOU 


1 


FRSK^F 


EQU 


108 


FREOS 


EOU 


118 


* 




12B 


FCHKEXP 


EQU 


13B 


FREAOC 


EOU 


11(0 


FNPEC 


EOU 


1 


» 




15B 


FREAOCO 


EOU 


16B 


* 




178 


FSTAT 


EQU 


208 


FSTATO 


EOU 


•218 


FREH 


EQU 


308 


-FUNL 


EQU 


31B 


FOKSP 


EOU 


32B 


FSKPF 


EOU 


338 


FSKPB 


EOU 


3<*B 


FSETOEN 


EOU 


37B 


FFMT 


EQU 


50B 


FMSG 


EQU 


40008 


SEOV 


EQU 





SFOF 


EOU 


1 


SVOL 


EOU 


2 


SHOR 


EQU 


3 


SGARBG 


EOU 


it 


STH 


EOU 


7 


SPARER 


EOU 


208 


SUM EXP 


EQU 


«.0B 


SEXP 


EQU 


<»«.B 



CONTROL WORD FOR <rt.8/«.LC 



WRITE »COV ■'..■. 

WRITE 'EOF* 

WRITE »V0L» 

WRITE *HCR* 

WRITE LABEL/DATA SEPARATOR 

WRITE TAPE MARK 

REAO/SKI.P FORWARD TAPE MARK 

SKIP TO END OF LABEL SET 

NOT USED 

READ AND CHECK EXPIRATION 

READ AND CHECK LABEL RECORD 

IF READ PARITY CRRORi HO MESSAGE 

FREADC KITH NC PARITY ERROR CHECK 

REAO/CHECK/OEHVER 

NOT USED 

RETURN TAPE STATUS 

RETURN DYNAMIC TAPE STATUS 

REWIND TAPE 

REMIND/UNLOAD TAPE _„„„„ 

BACKSPACE ONE PHY SICAL RECORD 

HARDWARE SKIP FORWARD TAPE MARK 

SKIP BACK MARC TAPE MARK 

SET DENSITY FOR DATA 

FORMAT SPLTFET 

VOLUME TRAILER READ 
FILE TRAILER READ 
VOLUME HEADER READ 
FILE HEADER READ- 
UNRECOGNIZABLE RECrRD STATUS 
TAPE MARK READ STATUS 
READ PARITY ERROR 
UNEXP-REO TAPE STATUS 
EXPIRED LAOEL STATUS 



OCPH 


67 


ClOCuH 


hi, 


CIOCOH 


k ,9 


cioccx 


bO 


CIOLO". 


i.\ 


CIOCOC . 


tz 


CIOCOH 


b} 


eiocort 


f> u 


CTUCJM 


D v ; 


CffCJM ■ 


tx- 


eiocort 


Lf 


CIOCCH 


ce 


CIOCOH 


t9 


CIOCOM 


70 


CIOCOM 


71 


CIOCOH 


72 


CIO'-'OK 


7 3 


cioroH 


7*. 


ClOCIH 


75 


CICCOH 


76 


CIOCOM 


77 


CIOCON 


78 


CIOCCH 


79 


CIOCOH . 


eo 


CIOC3H 


61 


cioco^ 


82 


ciocoi*. 


63 


CIOCO 


&k 


CIOCOH 


65 


CIOCOH 


66 


CIOCOH 


87 


CIOCOH 


86 


CIOCOH 


69 


CIOCOH 


90 


CIOCCH 


91 


CIOCOH 


92 


CIOCOH 


•93 


CIOCOM 


9* 


CIOCOM 


95 


CIOCOH 


96 


CIOCOH 


97 


CIOCCH 


98 


CIOCCH 


99 


CIOCOH 


100 


CIOCOH 


101 


CIOCOH 


102 


CIOCOM 


103 


CIOCOM 


10«i 


CIOCOH 


105 


CIOCOH 


106 


CIOCOH 


107 


CIOCOM 


108 


CIOCOM 


109 


CIOCOM 


110 


CIOCOM 


111 


CIOCOH 


112 


CIOCOM 


113 



r " *•* 1RT- «?E*U X AND I TAPE DP.TVFR 
CIO LCH COPF SYKBOL DEFINITION COMMON OEC^ 



1 i' / J. . V 



) 



Sfc'OR 

TPFHA 

TPORT 

FTTFITFO 

TPLKH 

t.BLFLGS 

etKCNT 

SPLTFET 

SPLTLPL 

LBLPUF 

LBLCOM 



ERRCON 

FPRMO 

ERR NO? 

F.RRM1 

ERRM2 

FRRN3 

ERRNt, 

ERRN5 

ERRN6 

ERON7 

ERRN8 

FRRN9 

ERRNlff 

ERRN11 

ERRN12 

ERRM13 

ERRN1<» 

ERRN15 

F»RN16 

ERRN17 

ERRN18 

ERRN19 

ERRN20 

FRRN21 

FRRN22 

ERRN23 

ERRN2U 

EPRN25 

FRRN26 

ERRN27 

ERRN28 

ERRN29 



EQU 

FOU 

CQ'J 
EOU 

tau 

EOU 
EQU 
EOU 
EQU 

EOU 
'EN OH 

THE FOL 
MESSAGE 
LIST OF 
<F> Cfjo 

(EP) F? 

RETURN-* 
CNF 5 £--> 
MUST pe 
ANY ER9 
•UNDFFI 



2000B 

r,['f>Vi/i-S 
T-0"0-l 

ct :r'->'vt'o-i 
toe 3 0-5 
LBt.FLCS-6 
BLKCNT-<»0 
7777G-(,6 

SPl TtfrL-H 



FN'D-ur- f-uf-f- 



i Mot at i 



r;U or f.Ti.v:' 
SPLrFtr-ALi-FtCY--.- 



I! ft i f f c M A i". 



Ft.fc>'; fHrjt! r.TAi-ir- 

HOCK Cv.UMt 

LABEL IKFC' FtFLOS<FFT !>-■: T.tJ&tS) 

L«EL INTO FT FLOS < ACTUM. U-'UL) 



HH the tP r 'C^ 



LOVING APE USED FOR COMMUNICATIONS 

OVERLAY, 6HM. 

FP^OR MESSAGES THAT CAN eE HRITTEN OY 6«M. 
ORS APE FATAL — UNCONDITIONAL ATiCRT 
POPS AO.E FSTAL TF THF FP HIT IS ZEw-, CTiH;.iT*f , <\KM 

CONTROL TO the l.";r.ft if I t m ah f,:-'-'(fO'<riU f'--T,^ 'c (Jf ,r 
»:-'S- APE INFOS-MAUVE etASHOSITCS. -,i,E riitl'jr pp" 

°K'CP«FO TO RECEIVE CONI^l O'XK "K'.y. i.<.t. 
OR NU: J HER OTHER THAN THOSE lt"TFO MP I' CAfsf 
NED ERROR* TO BE PRINTED— THE JOB WRL OE ABURTKO. 



MACRO 

EOU 

EOU 

FOU 

EOU 

EOU 

EOU 

EOU 

EOU 

EQU 

EOU 

EOU 

EOU 

EOU 

EOU 
EQU 
EQU 
EQU 
EOU 
FOU 
EOU 
EQU 
EOU 
FQU 
EQU 
EOU 
EOU 
EQU 
FQU 
EQU 
EQU 
EQU 



O.FNT*t 

0.FNH2 

ID 

20 

3D 

«»0 

50 

60 

70 

60 

<J0 

100 ' 

110 

120 

130 

1«.0 

150 

160 

170 
180 
140 
200 
210 
220 
23D 
2«.0 
250 
260 
270 
250 
2<50 



© 



EP.SOP. HUM HEP. FOR .-hH 

FFT 'OUT SI Of. FL 

CIO CODE NOT DEFINED ON DEVICE 

ILLEGAL FILE NAME 

REAO OR SKIP F AFTER KRITE 

SYSTEM ERROR TAPES-TADl £ 

WAITING FOR FKT S"ACE (SP* 

PHYSICAL /LOGICAL POSITIONS DISAGREE 

PUFFER APGUK1KT EKRCR. 

ERROR CONDITION NOT CLEAPED LAST REOUE 

AUTO-TAPE ASSIGNMENT UNSUCCESSFUL 

READ PERMISSION NOT GRANTEO 

ILLEGAL FUNCTION COHE 
DATA BLCCK TO LONG 

ILL-FORME MULTIFILE SET 
MUST POSITION HEI18ER FILE 
BLANK TAPE REAO 

(UNUSED) 

FET TOO SHORT 

TRIEO TO WRITE NOISE RECORD 

UBC TOO LARGE 

MLRS TOO LARGE 

DATA EXCEEDS MLRS 

HO MULTIFILE ENTRY 

RELEASE ILLEGAL ON PERMANENT FILE 

WRITE NOT AT EOI ON PERMANENT FIU 

(UNUSED) 

INDEX BUFFER TOO SHALL 

INDEX A0D9ESS NOT IN FL 

REWRITE REQUIRES MODIFY PERMISSION 



(SPECIAL 



JF) 

(E»> 

(F) 

(FP) 

IF) 

CTA! ) 

(Nf> 

<F> 

ST(F) 

(F> 

CEP) 

<F) 

<n 

(F) 
(F) 
NF) 



<F) 

»F) 
<FJ 

(F> 

(F) 

(F) 

lf.P> 

tCP) 

<EP) 

(F) 
(EP) 



■::or,C'f 
c ro'.:c!* 
(.::>' ok 

CIOCOH 

>". :orot< 

CJOIOj- 
«', '■'.>;: on 

tl^COH 

cio!;om 
n i or. oh 
croc oh 
cior'jH 

':!'.;.,. K 

CI<"G'.'r! 
CiOOOH 
C IOC OM 
C70CHH 
CIJCOH 
CIOCOM 
CI j I. OK 
':"■ 'Oih K 

vior.rin 
f.IUCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOK 
CIOCOM 

oi oca m 

CIOCOM 

cnvcoH 

CIOCOH 
CIOCOM 
CIOCOM 

CIOCOM 

crusoc. 

CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CICCOM 
CIOCOM 
CIOCOM 
CIOCOH 
CIOCOM 
CIOCOM 
CIOCOK 
CIOCOH 
CIOCOM 
CIOCOM 



f ; : 



5 1 •> 
1 I 1" 



! .'. ■'. 

1 /I. 



1 / ". 

J. 30 
KM 

l "l 



1 3 / 
13* 

l-VO 



li. 5 

yt, r > 

;«.n 

; ' 9 

1L-C 
153 
152 
153 
15ii 
155 
15<"- 
15? 
158 

i5g 

160 
161 
102 
163 
!(■<« 
165 
166 
167 
168 
16<J 
170 
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(0 LOfc COPF SYMBOL DEFINITION COMMON OECK 
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PACE N' 



0090 
0000 
0000 
0000 
0000 

ooao 

0000 



E RON 30 


EQU 


300 


ERRNS1 


EOU 


3 ID 


FRRN32 


EQU 


320 


ERRNJ3 


EOU 


330 


ERRN3<» 


EQU 


3«.0 


ERRW35 


EQU 


350 


ERRCOH 


ENOM 





t 


STRFNTP 


BIT 


S.STFNTP*S.STF 




STRREL 


BIT 


S.STFREL*S.STF 


* 


STRFETP 


BIT 


S.STFETP»S.STF 




STREOF 


BIT 


S.STFEQF+S.STF 




STRF 


BIT 


S.STF 




STRFA 


BIT 


S.STFA*S.STF 




STRPRI 


BIT 


S,STFPRI«S.STF 


0000040 


STRPRIN 


EQU 


STRPRI/STRF* 


0000007 


5TREXA 


EQU 


S.STF*1 






LIST 


R 



o 



HRITE REQUIRES EXTEND PERHISSIOH «EP> 

EVICT ILLEGAL ON PERMANENT FILE <EP> 

DEVICE FULL/FILE MAT NOT OVERFLOW IEPJ 

FILE HAY NOT RESIDE ON DEVICE ASSICNEO <F> 

SPECIFIED OEVICE NOK-EXISTENT «FI 

MMTC MEMORY PARITY ERROR <F» 



THE FOLLOMINC ARE BIT SETTINGS FOR USE IN GENERATING STACK 
REQUESTS. 



CIO COM 
CIOCOM 
CIOCOM 
CIOCOK 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOH 
CIOCOM 
CIOCOH 
CIOCOH 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOM 
CIOCOH 



171 
172 
173 

171. 
175 
176 
177 
178 
179 
180 
181 
182 
183 
18<t 
185 
186 
187 
188 
189 
190 
191 
192 



o 



v i.t 



1ST- REAO * •*»• I TAPE DRIVE* 



tf/tWI 



PAGE NO, 



0000 
0000 



CIOCOH 
ERRCOM 



ART 
1RT 



151 

159 



LOCAL MACROS 



tRf 



161 



OIF 



MACRO 


X,Y 


LOO 


X 


S90 


Y 


SHN 


12 


too 


X»l 


SfiO 


Y*l 


ENOM 





VRN 

VRN 

CVRT 



1 

I* 



MACRO 

VFO 

ENOM 

MACRO 

SHN 

STO 

SHN 

STO 

UOH 

SHN 

LHN 

ST I 

A 00 

END* 



M 
12/N 



12 

0.2* 
-12 
0.21 
8C0A t D.Z<» 

6 

BCDA,D.Z1 
0.22 
0.22 



RIGHT JUSTIFY HIGH ORDER CHARACTER 

SAVE FOR INDEXING 

00 THE SAME FOR LOH OROER 

HIGH OROER DISPLAY COOEO 

ANO LOW ORDER 
STORED BACK IN PLACE 
READY FOR NEXT PAIR 



tRt 


163 


1RT 


16«i 


1RT 


165 


1RT 


166 


1RT 


167 


1RT 


160 


1RT 


169 


1RT 


171 


1RT 


172 


lRT 


173 


1RT 


17*. 


1RT 


175 


1RT 


176 


1RT 


177 


1RT 


170 


1RT 


17* 


1RT 


160 


1RT 


101 


1RT 


182 


1RT 


1.13 


1RT 


ie«» 



© 



1.1 



1RT- «*E»G X AND I TAPE DRIVER 



12/10/70 



P»CE Nf 



1000 
1000 



0100 31»»5 



ORG 
LJM 



C.PPFWA 
PRS 



1RT 


187 


IRT 


188 


1RT 


189 



0\ 









9 




CONNECT/FUNCTION 


ROUTINE - NODE I 


1RT 


mi 








• 


TRANSMISSION 


PARITY, REJECTS BECAUSE OF EQUIPMENT HARORARE 


1RT 


192 








« 


RESERVED AND 


OF 


UNKNOWN 


CAUSE, ANO FQUIPNEMT NOT-READY HILL 


1RT 


193 








• 


RESULT IM A REjECTEO CALL IA IS RETURNED N0N-ZERQ1 . REJECTS 


1RT 


i9't 








• 


BECAUSE OF BUSY 


RESULT IN A LOOP ON THE FUNCTION. THE 


i*r 


195 








» 


FUNCTION IS 


ARTIFICIALLY 


REJECTEO IF NOT-READY STATUS IS 


1RT 


19G 








• 


FOUNO - THIS 


MAS NO ADVERSE EFFECT BECAUSE THIS ROUTINE OOES 


1RT 


197 








» 


NOT 


PERFORM 


AN 


UNLOAD AT 


ANY TIME. 


1RT 


193 


1002 
1003 


3004 




CFGO 


too 


ST 






CHECK READY AfcO EXIT 


1RT 


s:o 


1201 






LPN 


REAOY 






HITH <A>*» IF IT IS, ELSE GO 


1RT 


i'C i 


10n«. 
1005 


01.22 
1*00 






ZJN 
ION 


CFR 2 







ISSUE NOT REACT MESSAGE. 


1KT 

iRr . 

1!<T 


i fi it 


10 06 


0100 


1006 


CFRX 


LJM 


■ # 








1RT 


?. 3<j' 






0001007 


CFR 


EOU 


»-il 








IRi 


i" U <.. 


1010 
1011 
1013 
lOlfc 

1015 


7613 




CFR1 


FAN 


IP.PTCN 




OUTPUT FUNCTION OR 


i'U 


«: IV 


0200 
300«. 
01.65 
1017 


1161 




RJH 
LOO 
2JN 
SHN 


STS 

CS 
CFCQ 

15 






CONNECT AND GO READ STATUS. A 
REFLY HAS REYbftiiCO IF THE 
CONVERTCH STATUS, IS IIMU 

juhp if scja: ,-rn «;* 


i*r 

lKl 

if/i 

IV] 


,r ? 
'i I ) 
ill 
? 1 i 


mi6 


0721 






HJN 


CFR9 






TrtAKSHlSSlCH P;*U'< v. 


* it t 


2 IV 

f J ; 


101? 


3016 






LOO 


ST 








i. ■ t 

1<1 




1 <i 70 


irot 






SHN 


6 






OUKP If iU'SfK.t 


lit 


in?l 


orio 






HJN 


CF«i5' 






REJECT, 


JA 1 

Ikl 




1032 


1012 






SHN 


a 






jLfi? II" UIAY 


'1 ; 


1023 


0*22 






HJN 


CFR11 






ti t J C C 1 y 


. i ' 


102«, 
1025 


1001 
0707 




• 


SHN 
HJN 


1 
CFR7 






jump if uni i rs ready - 

THESE IS NO APt'Avfui hFa5J»< FOP 

t *r Rr.jen; - •<! *»• 1 1. l t»i etui.. 


1*1 

Jki' 


1 i *■ 
(J 1 

:-:u 


1326 


2000 


1220 


CFR2 


LOC 


STSA 






lU'ifl'AY tir.SStGF (*hJf 


Ikl 
4 t 


- ''; 


1030 


031? 






UJN 


CFR 19 






READY*) 


1 -v I 

iRT 




1031 


2000 


1226 


CFR6 


LOC 


STSB 


« 




DISPLAY HESSAvE 


1R1 


;' .'■ '. 


1033 


0310 






UJN 


CFR 10 






(♦RESERVED*! 


)ft"l 
1KT 


,7v 


10?*» 


2000 


1233 


CFR7 


LOC 


CFRA 






DISPLAY HESSAGE 


jR i 


;? < 


1036 


0305 






UJN 


CFRlO 






("REJECT) 


i ?■, 1' 

5 K T 




1037 
10M 


020 


1066 


CFR9 


RJH 


CLYHCL 




„ 


.DELAY ANO MASTER CI EAR XhSU 


iKI 


:'jc 


2000 


1237 


» 


LOC 


CFR8 




y 


PARITY, DISPLAY HE SAGE (*XMSK 
PARITY") 


1KT 

if<T 


Jli 


101,3 


0200 


120S 


CFR 10 


RJM 


MSG 






OISPLAY THE ERR3R 


. i^T 


. .'. s 


101.5 
10«.7 


0200 
U01 


1076 


CR11 


RJH 
LOW 


RELEU 
1 


i. ■ 




MESSAGE AND RELEASE EGUIPMfNT 
SET- REJi'CT ~CTU!«'I VAIUF., 


1 <V 


-• j» 


1050 


0100 


1006 




LJH 


CFRX 


■'. 




(A) Nt'li-dtkJ ANO F/i"! 


1 '! f 


-~ " f 



«/io/7» 



P»&E NO* 



U" 



l.t 



t RT- REAO X AND I TAPE DRIVER 



1052 



H5<* 
1055 
1057 
1060 

in*2 

1063 
106«* 



EXECUTE FUNCTION ON AN EQUIPMENT 



0100 105? 

0001053 

3H07 

0200 1807 
Ob 72 

OZOO 1131 
300 7 
0371 
0365 



FCNX 



LJ" 



FCN ECU 
STO 

FCH1 *J H 
ZJN 

RJH 

too 

WHTCSNl UJH 
UJN 



•-1 

FN 
CFR 

FCNX 
RES 

FN 
FCN1 
FCNX 



SAVE FUNCTION CODE 

!5o GO TRANSMIT IT TO THE UNIT. 

EXIT IF ACCEPTEO AND UNIT READY 

RESERVE AND ""ONNECT 

THE UNIT, 'HEN RETRY THE 

SToTpsn IS! the :Sk T SECTION 

♦ MENT, AFTf 

• UJN FCNli 



1RT 
1RT 
1«T 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 

1RT 

1RT 



«•• THIS INSTR.IS SET 1RT 



IRT 
1RT 



hfyimg 6sr '"""'""' :::„ ... ,ot 

«FTER HMICM IT IS RESET TO AN 1RT 



1RT 
1RT 



837 

235 

2<t0 

2«*1 

2«*2 

2<*3 

2<»<» 

2i*S 

2i*6 

2«*7 

2«*8 

2«*<J 

250 

251 

252 

253 

25 «* 

255 



o 



Ov 



OEtAt FOR HALF « SECOND THE* MASTER CLEAR THE CHANNEL. 



1055 


0100 1065 

0001066 


1067 


i«»oo 


1070 


1701 


1071 


0576 


1072 


7713 1700 


107* 


0370 



OLYHCLX 
CLYMCL 

OLYMCLt 

0LYHCL2 



LJM • 

EQU •-! 

LON « 

SON 1 

HJN DLYHCL1 

F HC HASCL.IP.PTCN 

UJN DLYMCLX 



HASTE? CLEAR 
RETURN. 



1RT 


257 


1*T 


258 


1RT 


25 <? 


1RT 


260 


1RT 


?61 


lftT 


7X.2 


1*T 


? '.■ 3 


1RT 


££j'-t 


1RT 


Pf>5 


1RT 


266 



1075 



1077 
It 00 
1101 
110? 
110* 
1135 
1107 
1111 
1112 



0100 1075 

0001076 

1«,00 
7613 

2000 2100 
7513 
30"* 6 

0200 8577 
02C0 1153 
0>*63 
6180 2236 



* 
RFLEQX 

RELEO 

* 

REL1 
REL2 



RELEASE EQUIPMENT WITHOUT CHECKING STATUS 

IJM * 

EOU '-1 



LON 
FAN 
LOC 
FAN 
LOO 



IP.PTCN 

2iooe 

IP.PTCN 
CH 



RJN R.DCH 

RJH PAUS* 

ZJN REIEQX 

LJM RTO 



OESELECT 668X 



DROP CHANMtL 



Vturm if no EKK.QKS 
EXIT If EPRCRS 



1RT 


?x>s 


1RT 


-2.&1 


1RT 


27 


1RT 


271 


1RT 


272 


iHT 


273 


1ST 


?7i* 


ir<T 


27 5. 


1RT 


?76 


1RT 


ert 


1«T 


'/.'•' 1 


li'.i : 


■< , ,r t 


1*T 


<-f0 


i«1 


m 


lfl ' 


?o£ 


I »f 


..' -3 .' 


LH< 


? fci: 



© 



FR 1.1 



19T- Ri-AO X »KC I TAP? PSIVf.R 



U/1C//0 



(•-AM >(' 



12 



Ox 



nit. 
lit* 

1117 

1121 
1123 
112*. 
1125 

1176 
1127 
1130 



1132 

1133 
Il3<. 
1135 
1136 



ll«.n 
1K.2 

11W 
11". >* 
11*5 
11«.7 



1191 







» 






* 






* 


20(10 


2000 


?.ES3 


7 Ml 




RES<t 


2080 


0000 






0001120 


CONE 


0200 


1007 




050 7 






6010 






387 6 






1635 






6210 






0100 


1130 






0001131 


RES 


3031. 




RESl 


3MZ 






3033 






13U0 






0200 


0561 


IF1 


5000 


1175 




1277 






3211 






0*V7 






2000 


1271 




0200 


0663 





RESERVE EQUIPMENT. CtfANHEt KILL 6£ REScRVEC AUG 
THE EC'JtPHEIU Will PF COM,FlVlEB. 

itL'-v-T lit?-* 



LtOP If NOf -Kt.t>'Tt u 
CLEAR C'fcSCLE HCSSif.E 



IFl 



93*2 



LOC 


2 a o o t 


FAN 


JP.fK'i 


LDC 


S 


EQU 


«-l 


RJM 


CFP 


NJN 


?£St 


C«0 


0.T0 


LiJO 


U.CffcO 


Atlt! 


W.CPDFf.v'i 


CHO 


D.T0 


LJM 


» 


EQU 


•-!'■ 


LO'J 


O.EST+2 


src 


0.1.2 


LOU 


C.EST+1 


SCH 


sUB 


RJrt 


R.KC.H 


IFHE 


1.IP.HTCN 


Ll.H 


S1SB 


LPH 


77ft 


SBD 


n.Ti 


ZJN 


RES3 


LDC 


SESA 


RJK 


R.STB 


ENOIF 


UJN 


RES? 



CLEAR THE 668V OESlGhATOR 
REQUEST CHANNEL 



KQRD CONTAINING t.ASI CHANNEL NO. 

IF SiHE 43 PRESENT AiSICNrtEHT, 
SKIP T*=P.LE. 
: FUNCTION taDRESS TA3LE 

ASSIGN CHANNELS 



ur 


■"■ 1 f . 


1ST 


;.: r 


1RT 


,- .» a 


1RT 


2A c i 


^T 


<. * > 


vp. r 


i.' *> j 


j rO 


2 ' J ^ 


:KT 


l.-;3 


1RT 


V* . '• 


:rt 


2->l. 


1<T 


i if 


* p r 


!!'>7 


isr 


?S5 


1KT 


ir<5* 


1ST 


31 U 


1ST 


'501 


1RT 


3S2 


1RT 


?03 


1RT 


3ts 


1RT 


3t5 


lkl 


3.56 


W 


"?C7 


1ST 


iS 8 


1RT 


3 3'1 


SCAL33R 


1 


SC1L33R 


2 


1ST 


712 


1KT 


3! 1 


1KT 


3:? 


IKT 


ji3 


1RT 


Ji'-. 


1RT 


315 


SCAL33R 


3 


SCAL33R 


"* 


1RT 


316. 


1RT 


317 







# 


1152 


0100 1152 


PAUSEX 




0001153 


PAUSE 


115* 


0208 0**6 




4156 


3011 




1157 


037? 





PAUSE FOR STORAGE RELOCATION EXIT KITH ERROR FLAG « IA> 

LJM • 

EQU *-l 

RJN R.RAFL 

LOD O.TO*C*CPEF 

UJN PAUSEX 



1RT 


319 


1RT 


320 


1RT 


321 


1ST 


322 


1RT 


323 


1RT 


3?«. 


1RT 


325 


1RT 


326 


1RT 


327 


1RT 


328 



REAO CONVERTER AND UNIT STATUS. f>M EXIT, 
CS*CONVERTER STATUS .AND- 7, IA)»ST=UM!T STATUS. 



1RT 


330 


1RT 


331 


1RT 


332 



'vj 



p 1.1 



1«*T- READ X AMD I TAPE DRIVER 



12/10/70 



PACE ' 



Ms 



1160 



1162 

ue«. 

1165 
1166 
1167 
1170 
1171 
1173 
117*. 
1175 
1176 
1177 



» 

0100 1160 STSX 

0001161 STS 

7713 1200 STS1 

7*13 STS2 

7013 5TS3 

751? STS* 
1707 
3*0* 

7713 1300 STS5 

7*13 STS6 

7013 STS7 

7513 SYS8 
31.06 
0360 



LJN • 

EOU »-l 

FNC STAT, IP.PTCN 

ACM IP.PTCN 

IAN IP.PTCN 

OCN IP.PTCN 

tPN 7 

STO' CS 

FNC EXSTS.IP.PTCN 

ACM IP.PTCM 

IAM IP.PTCM . 

DCN IP.PTCM 

STO ST 

UJN STSX 



READ THE CONVERTER STATUS AND 
SAVE THE TRANSMISSION PARITY, 
EXTERNAL AND INTERNAL REJECT 
BITS. 



REAO UNIT 
STATUS AND 
SAVE IN ST. 



EXIT, ST IN A-RE6 



1ST 


333 


IRT 


33* 


IRT 


335 


IRT 


336 


IRT 


337 


IRT 


338 


IRT 


339 


IRT 


3*0 


IRT 


3*1 


IRT 


3*2 


IRT 


3*3 


IRT 


3** 


IRT 


3*6 


IRT 


3*6 


IRT 


3*7 


IRT 


3*0 


IRT 


3*9 



o 

I 



-. 






♦ 
» 


COPT 


MESSAGE TO CONSOLE 










• 
• 


ENTER MITH ttl * 


ADDRESS 


OF MESSAGE 


1200 


3076 




• 
MSC2 


too 


O.CPAD 




COPV TO CP 


1201 


1635 






AON 


35B 






1202 
120* 


6373 
0100 


1251 
120% 




CUM 
LJM 


MSGA.O.TR 

• 




RETURN EXIT 






0001205 


NSC 


EOU 


•-1 






1206 


3*01 






STO 


0.7.1 




STORE MESSA 


1207 


2"0 00 


125* 




LDC 


MSGAO 






1211 


3*82 






STD 


0.22 






1212 


*001 




HSG1 


LDI 


O.Zi 






1213 
121* 


**02 
0*63 




• 


STI 
ZJN 


0.Z2 
HSG2 




EXIT MHEN H 


1215 


3601 




» 


AOO 


O.ZI 






1216 


3602 






AOO 


O.Z2 






1217 


0372 






UJM 


MSG1 




LOOP 



IRT 


351 


IRT 


352 


IRT 


353 


IRT 


35* 


IRT 


355 


IRT 


356 


IRT 


357 


IRT 


358 


IRT 


359 


IRT 


360 


IRT 


361 


IRT 


362 


IRT 


363 


IRT 


36* 


IRT 


365 


IRT 


366 


IRT 


367 


IRT 


368 


IRT 


369 


IRT 


370 


IRT 


371 


IRT 


372 



1220 


1617 


1226 


2205 


1233 


2205 


1237 


3015 



STSA 

* 

STSB 

* 

CFRA 

* 

CFRB 



2TR MESSAGES 

01$ »»MOT READY* 

MS ,»RESERVEO» 

DIS , "REJECT* 

OIS t »XMSM PARITY ERROR* 



IRT 


37* 


IRT 


375 


IRT 


376 


IRT 


377 


IRT 


378 


IRT 


379 


IRT 


380 


IRT 


361 


IRT 


382 


IRT 


363 



f» 1.1 



1BT- RFAD X AND I TAPE DRIVER 



12/10/70 



PACE N' 



lit 



1251 
1255 



«?31S 



» 






f 






H5GA 


DIS 


,»*HTOO 




BSSZ 


12 



IRT 
IRT 
IRT 
1ST 



301. 
385 
386 
387 



« 

<Jl 



1271 
1272 
1273 
1271. 
1275 
1276 
1277 

noo 

HOI 
1302 
1303 
1301. 
1305 
1306 
1307 
1310 
1311 
1312 
1313 
1314 
1315 
131*. 
1317 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
H27 
1330 
1331 
1312 
13J3 
1334 
1335 
1336 
1337 

mo 

1341 
134? 
1743 
1344 

131.5 
13 46 



Ifl 



RESA 



IFNE 


l.IP.NTCN 


CHANNEL TABLE 


VRH 


0.T1 


VRH 


S3S1 


VRH 


STS2 


VRH 


STS3 


VRH 


SIS* 


VRH 


RES'. 


VRH 


REL1 


VRH 


Rtta 


VRH 


CF«1 


VRH 


STS5 


VRH 


SIS6 


VRH 


S1S7 


VRH 


STS8 


VRH 


DL*HCL2 


VRH 


BLANK6 


VRH 


R01 


VRH 


R02 


VRH 


RD3 


VRH 


RQ4 


VRH 


ROS 


VRH 


RD6 


VRH 


R81 


VRH 


RB2 • 


VRH 


R93 


VRH 


R04 


VRH 


RB5 


VRH 


BYTE1 


VRH 


BTTE2 


VRH 


BYTE3 


VRH 


£81 


VRH 


EB2 


VRH 


EB3 


VRH 


L01 


VRH 


L02 « 


VRH 


IAN18* 


VRH 


IAH184 


VRH 


I8H284 


VRH 


E8584 


VRH 


B584 


VRH 


R0N1 


VRH 


RDN2 ..- 


VRH 


BLANK2 


VRH 


BLAMK4 


VRH 


8LAHK5 


VRH 


CH 


VRH 


CEF3 



IF ONL¥ OHE TAPE CHANNEL, SKIP THIS. 



CHANNEL ADDRESS 



1ST 


389 


IRT 


390 


IRT 


391 


1RT 


392 


IRT 


393 


1RT 


39*. 


IRT 


395 


1RT 


396 


1RT 


397 


1RT 


398 


1RT 


399 


1RT 


400 


1RT 


401 


IRT 


402 


1RT 


".03 


IRT 


401. 


IRT 


405 


IRT 


406 


IRT 


407 


IRT 


4C8 


IRT 


409 


IRT 


410 


IRT 


411 


IRT 


412 


IRT 


413 


IRT 


414 


IRT 


415 


IRT 


416 


IRT 


417 


IRT 


418 


IRT 


419 


IRT 


420 


IRT- 


421 


IRT 


422 


IRT 


423 


IRT 


424 


IRT 


425 


IRT 


426 


IRT 


427 


IRT 


425 


IRT 


4 2 9 


IRT 


430 


IRT 


431 


IRT 


432 


IRT 


433 


IRT 


434 


IRT 


435 


IRT 


",36 


IRT 


4 .'.7 



/re 1.1 



1RT» RE«D X AND I TOPE DRIVER 



O 



12/iO/vu 



(■ «Ci' 



./■ ^ 



13«.7 



IF1 



8SSZ , 1 
ENDIF 



tr(T 



!.?« 
<.■}<> 



1358 



0000 



SKPSIZ 



DATA 



IRT 



'*Hi. 



1351 



1353 
135". 
1356 

1360 
1361 



0100 1351 



0001352 



idOl 

0200 1053 
7713 1400 
7413 

0367 



* 
* 
ROSX 

ROSIN 
ROS 

ROl 
RD2 



TMIS ROUTINE SELECTS MODE, SELECTS INPUT TO EMC OF VCIQPZ, *M? 
PEGINS TAPE MOTION. IT IS ENTCREO FROM THE PREK?Al' -RpUlim. TC 
BEGIN A SERIES OF REAOS> OR FSOH REAO TO COMTIN^t TAPt I^TIQJ, 
WHILE TRANSMITTING THE PREVIOUS RECORD TO CM. 
LJM • 



EDO •-! 

ION 1 

RJH FCN 

FNC INRECiIP.PTCN 

ACN IP.PTCN 

UJN ROSX 



{BINARY) SELECT THr HODf ,' JN3 

CHECK TSPE READY. CHAi.PE TO t>Ct> ON tC 
SELECT INPUT TO EOP ANO STAkT 
.TAPE HOTIOM. 
EXIT 



lRf .■ 


lid 3 


IRT 


<»*.<! 


:«i 


<»;. s 


IRT 


li'.C 


IRr 


Mi? 


IRT 


A ': ft. 


IRT 


h '< '■? 


IRT 


4S0 


*RT 


4 31 


iR" 


«.5 c 


1R1 


4?3 


lRT 


«i. 


IRT 


4?S 



1362 






PREREAO 


OIF 


O.OUT,C 


l.!N 




THE AVAILABLE BUFFER SPACE IS GIVEN 


IRT 


457 


1367 


1701 






SBN 


1 






BY OUT-IN-t OP 6Y LIMIT-FIRST»CUT-IK- 


IRT 


".58 


1370 


0603 






PJN 


**3 






VHICH EVER IS POSITIVE. 


IRT 


459 


1371 


2100 


0000 




ADC 









(LIHIT-FIRSTI 


IRT 


46t> 






0001372 


SPACECK 


EOU 


*-l 








IRT 


4ftl 


1773 


2177 


6777 




IDC 


-BIHCM 








IRT 


i*tZ 






000137* 


CMPRU 


EQU 


•-1 






ONE PRU, START THE TAPE AND REAO. 


IRT 


463 


1375 


0612 




* 


PJN 


INIT 






ELSE TERMINATE AND RETURN. 


1RI 
IRT 
IRT 


464 
•.65 
466 








♦ 


THE 


FOLLOWING 


INSTRUCTION IS A NOP IF A REAOSKP IS BEING 


IRT 


467 








* 


EXECUTEO. .THIS ALLOWS 


THE CIRCULAR BUFFER TO BE 


IRT 


460 








* 


COMPLETELY FILLED 


FOR 


THIS OPERATION. 


IRT 


'.69 








• 












IRT 


W70 



1376 


0315 


ROSKP 


UJN 


TORET 


1377 


2100 1000 




AOC 


BINCN 




8001400 


RDSKPl 


tou 


•-1 


1401 


0412 




2JN 


TORET 


1402 


3410 




SID 


O.TO 


1413 


1002 


- 


SMN 


i 



© 



NO. OF CM HORCS UNFILLED 

JUMP IF NONE 

X5 - COMPUTE PYTES NEEDEO 



IRT 


472 


IRT 


473 


IRT 


474 


IRT 


475 


IRT 


476 


IRT 


477 


IRT 


470 



R 1.1 



1RT<- «»C»0 X AKC I TAPE ORIVER 



12/10/7O PAGf KC 



I • 



f 



1404 


3110 






ADO 


D.TO 


m05 


5400 


1350 




STM 


SKPSIZ 


1407 


1*14 




INIT 


tDN 


IP.RPE1 


mio 


3447 






STO 


RC 


mil 


3037 






loo 


. STATUS 


i«.i? 


01.03 






ZJN 


•♦3 


1413 


0100 


2136 


TGRET 


LJH 


RETURN 


U15 


0200 


1352 


PRER01 


RJH 


ROSIN 


1<«17 


2000 


31*5 


CVSH 


LDC 


BC08UF 


U21 


3 ".35 






STO 


LA 


14?2 


5400 


2776 




STH 


6484 


1424 


1«*8! 






AON 


3 


1425 


5400 


2*31 




STH 


R84 + 1 


14?7 


uoo 




BLANK1 


COM 





m 30 


6613 


1461 


-CLANK* 


FJH 


RO I, IP.PTCN 






0001431 


BLANK3- 


EQU 


•-1 


1<.32 


1701 






SBN 


1 


1433 


057 4 






NJN 


BLANK2 



1434 
1436 
1437 

mi 

1442 
lt.i.3 
1445 
1447 
11.50 
1452 
1«.53 



1455 
11.57 



l«i61 



11.6 3 
11.65 
11.66 
11.67 

1471 



THE TAPE IS BLANK SO 



6«.13 1437 
751J 

7713 1700 
14 20 

31.21 

0200 1076 
2000 4127 
31.16 

2000 1500 
341* 
2«IO0 5773 



01.12715 



8200 8135 
0200 6001 



BLANK6 


IJH 


BLANK5, IP.PTCN 


8LANX4 


OCN 


IP.PTCN 


BLANK5 


FNC 


N*SCL, IP.PTCN 




LON 


ESRN16 


CAtL6HM 


STO 


ERRNO 


... 


RJH 


RELEQ 




LOC 


2R6H 




STO 


0.T6 




LOC 


1RH»1008 




STO 


O.T7 




LOC 


C.PP6NA-L.PPH 


CV.6NH 


EQU 


0V.6NM 


«, 


RJH 


R.OVL 




RJH 


C.PP6HA+1 



SAVE CH BYTE COUNT. 
INITIALIZE ERROR RETRY COUNT 

EXIT IF STATUS SAYS SO 



TO BEGIN TAPE HOTION 

INITIALIZE *6»<* eOM»-OH«-ft» LOOP, 

INITIALIZE 6661 CONV-ON-FLV LOOP, 

BEGIN BLANK TAPE CHECK* 
JUMP IF OAI A— TO ROT ON BIN, TO 

• ROCV OH 6CB/B1, 10 R©tm ON 8C0/8I, 

JUHP AND CONTINUE SCANNING THE TAPE. 

STOP HOT I ON ANO ISSUE MESSAGE. 

JUHP IF CHANNEL DROPPED ACTIVE 

STOP TAPE NOTION. 
•BLANK TAPE READ* 

RELEASE EQUIPMENT *HO CHANNEL. 



LOAD AND TRANSFER 
• CONTROL TO 6HM. 





* 




DIRECT READ 




• 


THE 


PP HEHORY ANO TH£I 


2000 5000 

0001462 


• 

»OI 

PRUSIZ 


LOC 
EOU 


BINPRU 
«-l 


7113 25«.0 
31.05 
01.03 
0100 1534 


R03 


IAH 
STO 
ZJN 
LJM 


BINBUF, IP.PTCN 

MC 
R04-1 
HTCH 



DIRECT READS STORE THE ENTIRE PHYSICAL RECORD INTO 



THE BYTE COUNT IS PRESET FOR BINARY- 
• I.E., FOR A 512 CM KORO PRU. 

READ A PRU OF BYTES 

SAVE RESIDUAL BYTE COUNT. 

JUHP IF MAX. NO, Of BYTES MERE READ. 

JUHP If LESS THAN MAX READ. 



HOI. 



LDN 



OCECNT 



CHECK FOR EXCESSIVE RECORO LENGTH. 



1RT 
1RI 
1RT 
1RT 
1RT 
1»T 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1HT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1*T 
1RT 
1RT 
1RT 
1ST 
1RT 

1RT 
1R.T 
1RT 
1RT 
1RT 
1RT 
1RT 

1RT 

1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 
1RT 



1.79 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

496 

499 

500 

501 

502 

503 

504 

505 

506 

508 

509 

510 

511 

512 

513 • 

514 

516 

516 
519 
520 
521 
522 
523 
624 
525 
526 
527 
526 
529 
530 
531 
532 
533 
534 
535 



£R l.t 



1RT- 





I 



ivre 

1474 

1475 

11.77 
1500 
1501 

1502 
1503 
150". 
1506 
1510 

1511 
1513 
1511. 
1515 
1517 
1520 
1521 
1522 
1523 

1525 
1527 
1531 



1532 
1533 
1534 
1536 
1537 

mo 

1.541 

1543 

1544 
1545 
1546 
1547 
1550 
1551 
1552 

1553 
155* 
1555 

1556 
1557 
1560 
1561 
1562 



EAO X AND ! 


TAPE DRIVER 




\ : 


7113 0010 


<t 04 


IAM 


O.T0.IP.PTCN 


0536 


R044 


NJN 


WTCMA 


5400 1474 


R044A 


sth 


R044 


01.71 
3030 


CCEXIT 


ZJN 

too 


R04-1 

0.FNU8 


1301 




SCN 


1 


1601 
3430 

2000 0321 
51.00 2151 




AON 
ST0 


1 
O.FNT*8 




LOC 
STH 


INT2-ROSKIP+300B 
ROSK1P 


2i.no 


RPHRSW3 


PSN 




0200 1161 


CCEP 


RJH 


STS 


1010 
067b 




SHN 
PJN 


II 
OCEP 


2220 0001 




LPC 


2000019 


0506 




NJtl 


DCEPl 


362*. 


0CFP2~ 


AOO 


O.FNT»4 


1063 
3523 
0100 2136 




SHN 
RAO 


-12 

O.FNU3 




ljh 


RETURN 


2000 0536 


0CEP1 


toe 


500B+HTCMA-RD44 


5400 1474 




STH 


R044 


0303 




UJN 


HTCH 
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1704 

0544 

<000 1462 

3205 

1435 

3*72 

5000 1350 

0«*03 

3072 

0305 

3272 

0603 

3172 

347? 

030«i 

1604 
3435 
3472 

3072 
1001 
3172 
1002 
3172 



• 




THE 


• 
• 


CONVERTEO if » 


NTC*A 


SBN 


DCECNT 




NJN 


OCEXIT 


MTCM 


tOH 


PRUSI2 




SBO 


HC 




STO 


LA 




STO 


RLTH 




LOM 


SKPSI2 




NJN 


•♦3 


* 


LOO 


RLTH 




UJN 


RPHRSN1 




SBO 


RLTH 




PJN 


RPHRSM1 




AOO 


PLTH 




STO 


RLTH 


RPHRSW1 


UJN 


NORMAL1 




AON 


4 




STO 


LA 




STD 


RLTH 


NOPMAL1 


LOO 


RLTH 




SHN 


1 




AOO 


RLTH 




SHN 


2 




AOO 


RLTH 



THE BUFFER NON 



JUMP IF POSSIBLY NOT EXCESSIVE. 

RECORO LENGTH IS EXCESSIVE SO BLOCK 

• NORMAL PROCESSING AND 

• SET 

• DEVICE 

• CAPACITY 

• EXCEEDED 



sPSN IF NOT A RPHR REOUEST. 

WAIT FOR ENO-OPERATION. 

JUMP IF BAD PARITY IPOSSIBLE SKEW!. 
INCREMENT PRU COUNT. 
RETURN TO USER* 
RESTORE O.C.E. LOOP. 
ATTEMPT SKEW RECOVERY. 

CONTAINS A PHYSICAL RECORO OF OATA, 
tWO'PRU SIZE - RECORO LENGTH. 

GO TO OEV CAP EXCEEDED ROUTINE IF 
• BYTE COUNT IS EXCESSIVE. 
COMPUTE RECORD LENGTH IN CM . ' 
NOROS BY OIVICING THE RECORD SIZE BY 

»1 FIVE WHICH IS ACCOMPLISHE BY T 



JUMP IF SHORT PRU HILL FIT IN C.B. 
SINCE THE PRU IS G.T. THE SPACE IN 

• C.B.» SET BYTE COUNT TO FIT IN C.f 
THIS IS A PSM FOR RPHR REQUESTS. 

FOR RPHR INCREMENT BYTE COUNT BY 4 

• TO ALLOM FOR TRUNCATION BY THE 

• DIVIDE BY 5 ALGORITHM. 



♦2 
•3 
•12 
•13 



FOLLOWING APPROX* SUITABLY 
REARRANGED. X/5 IS APPROXIMAT 
EQUAL TO J2»*14*1>»X/2"14»5« 
IN FACT THE RESULT IS EXACT fO 



' ■ \ 

IRT 

IRT 
1RT 

1ST 

1«T 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

l«T 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 



17 



536 

537 

538 

539 

51.O 

541 

542 

543 

544 

545 

546 

547 

540 

549 

550 

551 

552 

553 

554 

555 

556 

557 

550 

559 

560 

561 

562 

563 

564 

665 

566 

567 

560 

569 

570 . 

571 

572 

573 

574 

575 

576 

577 

570 

579 

500 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 
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PACE t 



Oi* 



o 



1563 


1011. 


156% 


11.11 


1565 


1010 


1566 


327 2 


156/ 


3111 


15/0 


106/ 


15/1 


31.72 



15/2 
1571. 
15/5 
1576 
15 77 
1609 
1601 
1602 
1M% 
1605 
1606 
160/ 
1610 
1612 
1613 
1615 
1616 

1620 

1622 

162% 
1625 
1626 
1627 
1630 



1631 
1632 
1633 

1635 
1637 
16U1 

lf.2 
16«.3 
lt«.«. 
16K5 
U«.6 
lf.7 
1650 



SHN 


12 


STO 


0.T1 


SHN 


8 


S80 


RLTH 


aoo 


0.T1 


SHN 


-0 


STO 


RLTH 



0200 


1161 


IB 10 




«**'* 




1006 




0721 




1220 




0612 




5<JQ0 


f.62 


3285 




1/Ofc 




Q71«. 




3006 




2200 


2400 


8V12 




6513 


1616 


7513 




0100 


2333 


0100 


212". 


0100 


11.15 


3001. 




120«. 




056% 




3030 




0312 




1201 




01.03 




0180 


1520 


?ooo 


0312 


5<t00 


1630 


8303 




1301 




3V3Q 




l«.li. 




31.1./ 




36?!. 




10* J 




3523 





/2»»6 2» # 12. THE FORMULA DECOMPOSES 

<5i»X + 13»X/2»»fe>/2"8 ANO IS CREDITED 

•52 TO W. SILVERMAN, 

•51 

♦l3/2»»6 

/2"8 , 



THE READ CHECK ROUTINE CONTROLS THE ERROR RECOVERY 
PROCEDURE ON READS. IF THE OEFINEO PROCEDURE IS EXTENDED 
BEYOND THE PRESENT CODE, USE OF AM OVERLAY IS RECONHENOEO. 

COPY STATUS FROM UNIT 

DELAY UNTIL THE END-OF-OPERATION 

COHES UP. 

EXIT TO RETURN IF FILE HARK 

STATUS IS UP. 

JUMP CN LOST DATA. 
CHECK FOR A NCISE «EC6«0 

READ A WE* RECORD IF i VERY 
SHORT 1N0ISE1 REC8P8 HAS «EAO 
TEST IF A PARITY ERROR 
AND TRY TO RECOVER IF TRUE. 
ELSE CONTINUE TO PPOCESS DATA 
OE-ACTIVATE CHANNEL IF fcEGESSARY 



RDCK 


RJN 


STS 




SHN 


S 




PJN 


ROCK 




SHN 


6 




HJN 


ROCKR 




LPN 


20B 




NJN 


LD1 




LOH 


PRUSIZ 




SBD 


NC 




S8M 


h 




HJN 


ROCKL 




LDD 


ST 




LPC 


PARITY 




ZJN 


RDOK 


L01 


IJH 


•+3.IP.PTCN Of 


L02 


DCN 


IP.PTCM 




LJH 


RCVR 


ROCKR 


IJH 


TURNEOF 


RDCKL 


LJH 


PRER01 


ROOK 


LDD 


CS 




LPN 


it 




NJN 


LD1 




LDD 


O.FNT»8 


ROOKC 


UJN 


ROOK A 




LPN 


1 




2JN 


•♦3 




LJH 


DCEP2 




LOC 


30DB*RO0KA-RDOKC 




STH 


' ROOKC 




UJN 


R00K8 


RDOK A 


SCN 


1 




STO 


D.FNT»8 


ROOK 8 


LDN 


IP.RPfi 


.»., 


STO 


RC 




AOO 


D.FNT*H . 




SHN 


-12 




RAO 


D.FMTt3 


• 




FOLLOWING IS 



GO TO RECOVERY PROCEDURE 
RETURN. TO USER. 



REREAD RECORD 



JUHP IF XHSN PARITY ERROR ON OATA. 

THIS INSTRWCTIOM IS SET TO A PSN IF 

• A CO MAS GIVEN TO AN UNREC0VE9E0 

• READ PARITY ERROR IEP 8IT OFF). 

JUMP IF REC. LENGTH NOT EXCESSIVE. 
JUMP IF DEVICE CAPACITY EXCEEDED. 



CLEAR SKEH INOICATOR. 
RESET ERROR RETRY COUNT 

INCREMENT THE PRU COUNT 

•PSM» IF LF ON AMD UNLABELLEO. 



1«T 


593 


1RT 


591. 


1RT 


595 


1RT 


596 


IRT 


597 


1RT 


598 


IRT 


599 


IRT 


600 


IRT 


601 


IRT 


682 


IRT 


603 


1RT 


60<i 


IRT 


605 


IRT 


606 


IRT 


607 


IRT 


608 


IRT 


609 


IRT 


613 


IRT 


611 


IRT 


612 


IRT 


613 


IRT 


61<. 


IRT 


615 


IRT 


616 


1ST 


617 


IRT 


618 


1*T 


61 9 


IRT 


6?D 


IRT 


625 


IRT 


622 


IRT 


623 


IRT 


621. 


1ST 


625 


IRT 


6 2 ft 


IRT 


fcn; 


1ST 


62 e 


IRT 


629 


IRT 


630 


IRT 


631 


IRT 


63? 


1ST' 


f 3 3 


IRT 


<> J '4 


IRT 


C "* *5 


IRT 


^ . ; 'J 


IRT 


617 


IRT 


U ■ * 


iRT 


;, .' a 


J S T 


•i 


!S! 


... ', \ 


1R1 


i-s ' v 


iii i 


t '•■ } 


i'U 


t: t -• 


U1 


!> '. :• 


i*'i 


1 - - '' i 


_*J 


c :7 


mr 


C »'"' 


}HT 


h ■» T -, 
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pace r 



,t9 



O 

i 



1651 


0316 




EXPAS1 


OJN 


R0OK1 






0001651 


liPPASIA 


EQU 


»-l 


1652 


3006 






LOO 


ST 


1653 


121.0 






LPN 


ENOTAPE 


1654 


0413 






7JN 


ROOK1 


1655 


3037 






LOO 


STATUS 


1656 


2777 


5777 




LPC 


775777B 


1660 


2300 


2000 




LHC 


ZflOOB 


1662 


3417 




• 


STD 


STATUS 

IF THE t 








* 


INSTRUCTION IS CHi 


1663 


5600 


2265 




AOM 


RTOX 






0001664 


UPPAS1 


ECU 


♦-1 


1665 


0100 


1725 




LJH 


WTDATA 


166/ 


3005 




ROOKt- 


too 


MC 


1670 


0413 






ZJN 


READ 


1671 


5000 


1764 




LOM 


BOFLOC 


1673 


3535 






RAO 


LA 


167* 


5035 


7776 




LOM 


-1,LA 


1676 


1277 






LPN 


77B 


1677 


3436 




* 


STO 


LEV 

ON READ 


1700 


0325 




ecoPAsi 


UJN 


HTOATA 


17«t 


0100 


2556 




LJH 


FILL 


1703 






REA*) 


OIF 


O.OUT.O.IN 


1710 


1701 






SON 


1 


1711 


0603 






PJN 


» + 3 


1712 


2190 


0000 




AOC 









0H91713 


BUFLTM 


EQU 


•-1 


17 1« 


2177 


5777 




AOC 


-BINCH»2 






0001715 


CNPRUSZ 


EQU 


. *-l 


1716 


060? 




RPHRFIX 


PJN 


REAOOK 



1717 


3645 




ftOO 


OVLPST 


1720 


0505 




NJN 


HTOATA 


1721 


3037 


READOK 


LOO 


STATUS 


1722 


0503 




NJN 


HTOATA 


1723 


0200 1352 




RJH 


RDSIN 


1725 




HTOATA 


OIF 


O.LIMIT,OiIN 


f732 


3411 




STO 


O.T1 


1733 


3272 




seo 


RLTH 


1734 


O706 




MJN 


WTt 


1735 


0402 




2JN 


• ♦2 


1736 


1401 




L0N 


1 


1737 


3413 




STO 


o.ti 


1740 


3072 




LOO 


RLTH 


1741 


1411 




STO 


O.T1 


1742 


3072 


HT1 


LOO 


RLTH 


1743 


3211 




seo 


O.T1 



HE IS ALLOWED TO KNOW HE IS PAST REFLtCT SHOT. 



IF END-OF-TAPE STATUS IS UP, 
RETURN END OF REEL TO STATUS 

TURN OFF ANO 

TURN ON E-0-RE6L. 

If'thE UP FLAG IS SET IN THE FET, THE NEXT 
r O TO INCREMENT A NON-SE«SF CELL. 

INCREMENT RETURN ADDRESS 
ANQ CONTINUE 



IF FULL PRU CONTINUE, ELSE 
SET LEVEL NUMBER INTO ITS CELL. THE 
LEVEL NUHBER IS FOUNO IN THE LAST 
CELL READ. 



ON READ HITH CONVERTS, THE FOLLOWING IS A PASS 



GO CHECK FOR FILL ON SHORT PRU 

THE AVAILABLE BUFFER SPACE IS GIVEN 
BY OUT-IN-1 OR BY LlHIT-FIRST*OUT-IN~ 
HHICH EVER IS POSITIVE. 
(LIHIT-FIRSTI 



TAPE MOTION FOR NEXT RCO. MAY BE 
STARTED EARLY, At THIS TINE)— JUMP IF 
NOTION HAS STARTED." "NOTE* THIS 

INSTR. IS MODIFIED TO AN UJN' HTOATA 

FOR A RPHR REQUEST. 

SET FLAG tO INDICATE MOTION NOT START 

GO TO HRITE DATA TO CM. 

CHECK STATUS. IF LAST RCO. NOT OK, 60 

HRITE DATA to CM WITHOUT TAPE MOTION. 

TO BEGIN TAPE MOTION 

COMPUTE THE CM TRANSMIT VALUES 

HHICH REQUIRE TWO PARTS IF THE BUFFER 

HRAPS AROUND. D.T1 CONTAINS THE 

LENGTH OF THE FIRST SEGMENT ANO 0.T2 



CONTAINS THE LENGTH OF THE SECONO 
SEGHENT. O.T3 IS ZERO IF IN ♦ RLTH 
IS EXACTLY LIMIT 



i'-'T 


C5B 


1=5 T 


S5i 


1RT 


S r >c 


IRT 


"■ '-. 'X 
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1»T 
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Ifff 
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1F.T 
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IRT 
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tR.t 
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m 
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■673 


i«T 


i,'/* 
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675 


1RT 
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IRt 
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IRT 
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IR'f 


r>fic 
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6«i 
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6S2 


IRT 


6A3 


IRT 


684 


IRT 


6«5 
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686 


1ST 


667 
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6*8 


IRT 


6^9 
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694 
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69S 
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IRT 


700 
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701 
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Q 



o 



1 7 mil 

171.5 
17«.6 
1747 
17 50 
1751 
1752 
1753 

1755 
1763 

1765 
176* 
1767 
1710 
1/71 
1772 
1773 
177i| 
1775 

17 76 
1777 

2000 
20 91 
2003 
2005 
2013 

2015 
?0t6 
2017 
2020 
2021 
2022 
2023 
2024 



3412 
3062 
3415 
3063 

nu 

3072 

0503 
0100 2023 



6311 2540 

8001764 bufloc 

$012 

6510 
3013 
8426 
3072 

3563- 
1063 

0326 

3011 »T2 

1002 

3111 

5180 176V 

51.00 2014 

6312 0000 

0002014 SEG2 
3012 

3161 »T3 

3463 
1861 
3166 
346? 

11.00 "T* 

6016 



STO 


D.TZ 


LOO 


O.IN 


STO 


O.T5 


LOO 


D.INU 


STO 


D.T6 


LOO 


RLTH 


NJN 


♦♦3 


LJM 


MT<t 


LOCA 


O.IN 


CWM 


BINBUF»0.T1 


EOU 


»-l 


LOO 


O.T2 


NJN 


HT2 


LOO 


D.TJ 


ZJN 


MT3 


LOO 


RLTH 


RAO 


O.IN*l 


SHN 


-12 


RAO 


O.IN 


UJN 


WT4 


LOO 


0.T1 


SHN 


2 


AOO 


D.T1 


AOM 


6UFL0C 


STM 


5EG2 


LOCA 


0. FIRST 


CHH 


0,0. T2 


EQU 


»-l 


LOO 


O.T2 


AOO 


D,FIRST*1 


STO 


D.IN*1 


SHN 


-12 


AOO 


0. FIRST 


STO 


O.TN 


LON 


P. ZERO 


CRO 


D.TO 



SAVE OLD IN POINTER IN CASE OORKIN IS 
A NOP. 



CHECK FOR ZERO OATA 
JUMP IF OATA EXISTS 
GO ON WITHOUT WRITING TO CM 

WRITE THE FIRST SEGNENT OF 
LENGTH C.T1 INTO THE CM BUFFER 



JUMP SECOND SEGMENT NOT ENPTV 

JUMP IF IN*RLTH*LtWIT 
UPDATE IN POINTER BY ADDING THE 
RECORD LENGTH, THEN GO UPDATE H IN 
CENTRAL MEMORY 



COMPUTE SECONO OATA SEGNENT 
ORIGIN AS BUFL0C»S''SEG1 LENGTH AND 
* WRITE THE SECONO SEGMENT TO CENTRAL 
MEMORY. 



UPDATE THE IN POINTER BY AOOING 
THE SECONO SEGMENT LENGTH TO FIRST 



CLEAR WORK AREA 



IRT 

1RT 

1RT 

1RT 

1RT 

lftT 

1RT 

1RT 

1ST 

IRT 

IRT 

1RT 

1RT 

1RT 

IRT 

IRT 

1RT 

IRT 

IRT 

l«T 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 



707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

710 

719 

720 

721 

722 

723 

721. 

725 

726 

727 

728 

729 

730 

731 

732 

733 

73«. 

735 

736 

737 

730 

739 

740 

741 

7"»2 

743 

74V 



» 

) 
) 
> 



2025 



0321 



2026 


3023 


2027 


3412 


2030 


3024 


2011 


3413 


2032 





CORKIN 



THE FOLLOWING INSTRUCTION IS A NOP WHEN AN UNCORRECTABLE REAO 
ERROR IS BEING PROCESSED BECAUSE THE EP BIT IS SET. 



UJN WTO 



LOO 


O.FNT+3 


STO 


O.T2 


LOO 


0»FNT*4 


STO 


O.T3 


LOCA 


O.IN 



SENO PRO COUNT TO USERS CIR. BUFFER. 
GET NEW IN LOCATION 



IRT 
IRT 
IRT 

IRT 



746 
747 
740 

749 



IRT 


751 


IRT 


752 


IRT 


753 


1ST 


754 


1ST 


755 


IRT 


756 


IRT 


757 



* 1.1 



lflT - REAO * »N0 I TAPE DRIVER 



iz/to/ro 



PAGE NO 



o 



?0«*0 



621? 



20*1 


1*00 


20*2 


»*12 


20*3 


2000 *000 


20*5 


35** 


20*6 


T06 2 


20*7 


3*13 


2050 


3063 


2051 


3*1* 


2052 




2060 


62*0 


2361 


1602 


2062 


6210 


2063 


1601 


205* 


6010 


2365 


301? 


2066 


1237 


2067 


3*6* 


2ore 


101* 


2071 


311* 


7072 


* 3*65 


?073 


1063 


207* 


3266 


2075 


101* 


?076 


3165 


2077 


3267 


2100 


0707 


2101 


6«513 210* 


2103 


7513 


210* 


1*10 


2105 


0100 1**2 


21C7 


3037 


2110 


0505 


2111 


30*5 


2112 


11506 


2113 


3085 


211* 


0*02 


2115 


0321 


2116 


0100 1*1? 


2120 


1*00 


2121 


3**5 


2122 


0100 1362 



i 

00020*0 POSK 



WTO 



RDN1 
RD*2 
CCE 



PNTROK 



* 

• -, 
PHYS 



CHO 

EOO 

LON 

STO 

LOC 

RAO 

LOO 

STD 

LOO 

STO 

LOCA 

CHO 

AON 

CHO 

AON 

CRD 

LOO 

LPN 

STO 

SHH 

AOO 

STO 

SHN 

S«0 

SHN 

AOO 

SBO 

HJN 

UH 

DCN 

LON 

LJN 



Oil? 
•-1 

O.T2 

*oooe 

0.8A+* 

D.IN 

0.T3 

O.IN»l 

O.T* 

D.PPIRB*3 

O.BA 

2 

O.TO 

1 

O.TO 

O.T3 

iTB 

O.OUT 

12 

O.T* 

o.oum 

*12 

6. LIMIT 

12 

o.oimi 

O.LIMIT+i 
PNTROK 
DCE.IP.PTCN 

IP.PTCN 

ERRN8 
CALL6WM 



WRITE OLG IN POINTER THERE 

CLEAR T2 SO THAT IN CAN BE UPDATED 
• WITH THE H.C. SITS ALL ZERO. 

SET PARITY ERROR STATUS. 

WRITE NEW IN VALUE INTO THE 
USER F£T<3> 

SET PARITY ERROR STATUS IN USERS FET, 



REAO CURRENT OUT FROM THE USER 
FETt*». UPDATE THE POINTER 



CHECK TO SEE IF OUT HAS BEEN UPDATED 
• PAST CIRCULAR BUFFER LIMT. 



JUMP IF OUT POINTER IS O.K. 



•BUFFER ARC ERROR" 



ANY 



EXIT IF STATUS SHOWS 
UNUSUAL CONOITIONS ' ,.- 

CHECK IF NEXT TAPE MOTION HAS STARTED 
IF NOT, GO TO SEE IF IT NOW CAN BE. 



LOO STATUS 

NJN PMYSM 
LOD OVLPST 

NJN NTS 

LD ° W THE FOLLOWING INSTRUCTION WAS CLEARED TO A PASS TO 
CAUSE AN UNCONDITIONAL "jj J" J jJHJ «0 UEST. p « T^ ^ 

Hi «TURN OF LOGICAL RECORD. OTHERWISE WE TRY 



MT5 
WT6 



LJM CVSW 

LON 

STO .OVLPST 

LJM PREREAD 



TO REAO THE NEXT PRU. 

CLEAR FLAG 

TO CHECK FOR P0SSI8LE CONTINUATION 



1RT 

SC3901*) 

IRT 

IRT 
IRT 

1«T 

1RT 
IRT 
IRT 
IRT 
1ST 
1ST 
1RT 
IRT 
IRT 
IRT 
IRT 
IRT 
1PT 
1RI 
IRT 

irt 

lfiT 
IRT 

IRT 

l*r 
IRT 
1RI 
IRT 

IRT 

i»r 

IRT 

1KT 
IRT 
IRT 
IRT 

IRT 

1?T 
1»T 
1<T 
1ST 
1ST 
IRT 
IRT 
tRT 
l'?T 
IRT 
IRT 
IRT 



758 

1 ■ 
75 1. 
760 
761 
762 
763 
7&* 
765 . 
76'6 
7tf 
7C& 
76'1 
770 
771 
77? 
777 
7/* 
TYK 

.nb . 

TIT 

r:z 

Hi 

* £ - 

7 '. * 

tx'j 
W 

iJ; 
?Sfl 

/*■•>. 

7"i 
lii 
7i2 
7 3' 

TS5 

7'Jfc 

r«7 

7*» 
.7*9 
60S 
681 
802 
6CJ 

; o*. 

to* 



© 



o. 



■» ta 



iRT- read x BMC i tape oriver 



12/10/70 



0^ 



712* 
2125 
7176 
712? 

2130 

2132 
213* 



2136 
21*0 
21*1 
71*2 
21*3 
21*5 
21*6 
21S0 



2151 

2152 
2153 
215*t 
2155 
2156 
2157 
2160 
2161 
2162 
216* 
2165 
2166 
2170 

2172 
2173 
217* 
217* 
2175 
2176 

2177 
2200 
2201 
2202 
2203 
270* 
??!J5 
7706 
2207 
2?10 



3006 
12*0 
0*10 
3037 

2277 5777 
2300 2000 
5600 2265 



0200 1076 
3006 
1216 
0*07 

2000 1000 
3537 

5600 2765 
032* 



0321 

3005 

0*07 

30Sft 

127* 

1075 

3236 

0*12 

0J!1 

*60» 2265 

3031 

1202 

2108 02*0 

0100 2310 

3005 
05tt* 

3031 
3537 

0316 

1*20 
3537 
303E 
1002 
^330 
127* 
3339 
3".30 
127* 
177* 



TURNEOF 


LOO 


ST 




LPN 


ENDTAPE 




ZJN 


RETURK 




LOO 


STATUS 




LPC 


775777B 




LMC 


20000 




AOH 


RTOX 



» TAPE H*RK HAS READ... 
If 
EOT MARKER 
•NO, GO) 



TURN OFF 

AND TURN ON E-Q-REEL. 
CAUSE A CALL TO 1RP. 



RELEASE TAPE AND RETURN PROPER STATUS TO LOW CORE f«T BUFFER 

RELEASE TAPE AMD DROP CHANNEL 





RELEASE TAPE A 


RETURN 


RJM 


RELEO 


INT 


LOO 


ST 




LPN 


TAPMAPK 




ZJN 


ROSKIP 




LOC 


ioooe 


Mlll ." 


RIO 


STATUS 




A OK 


RTDX 




UJN 


INT2A 



TAPE MARK/PHTS EOR NOT HIT 
RETURN EOI 

INCREMENT RETURN AODRESS 
60 TO 



. THE FOLLOW ING IMST IS 2EROEO TO A PASS IF A READ SKIP 
• IS BEING PROCESSED 
ROSKIP UJN INTZ 

JUMP IF FULL PRU HAS REAO 

COMPARE LEVEL HUH8ER READ 
TO THAT REQUESTED 

EXIT IF REQUEST IS LESS THAN 
OR EOUAL TO THE OWE REAO 
SET UP TO CALL 2TF. 





LOO 


MC 




UN 


INT5 




LOO 


O.FNTfB 




LPN 


TK9 




SHN 


-2 




SBO 


LEV 




7JN 


INT2 




HJN 


INT2 


INT5 


AOH 


RTOX 




LOO 


O.FNT«-9 




LPN 


2 




ADC 


2*0B 




LJM 


RECYTF 


INT? 


LOO 


«C 




NJN 


INT3 


INT2A 


BSS 







LOO 


O.FNT»9 




RAO 


STATUS 




UJN 


INT* 


I NT 3 


LON 


20B 


' ''*"%:■ 


RAO 


STATUS 




LOO 


LEV 




SHN 


2 




LMD 


O.FNT*S 




LPN 


7*8 




LHO 


0«FNT»8 




STO 


O.FNT>8 




LPN 


7I.B 




SON 


7*B 



SET FNT 10 A SKIFF REQUEST. 



JUMP IF SHORT RECORO REAO 



RETURN END OF RECORD 
AND LEVEL NUMBER 



IF LEVEL 17 t RETURN 



PAGE M 


« 






IRT 


eoe 




IRT 


609 




IRT 


813 




1ST 


311 




iRT 


ei; 




IRT 


613 




1ST 


61* 




IRT 


815 




IRT 


616 




IRT 


617 


JUFFER 


IRT 


918 




IRT 


Sl<2 




IRT 


8 DC 




IRT 


821 




IRT 


822 




IRT 


823 




IRT 


82* 




IRT 


825 




IRT 


82 6 




IRT 


827 




IRT 


628 




IRT 


829 




IRT 


830 




IRT 


831 




IRT 


832 




IRT 


?33 




l»T 


83i. 




IRT 


835 




IRT 


636 




IRT 


637 




IRT 


638 




IRT 


839 




IRT 


8*0 




IRT 


6*1 




IRT 


8*2 




IRT 


8*3 




IRT 


6** 




IRT 


0*5 




IRT 


6*6 




IRT 


8*7 




IRT 


8*8 




IRT 


6*9 




IRT 


650 




IRT 


851 




IRT 


852 




IRT 


653 




IRT 


65* 




IRT 


855 




IRT 


656 




IRT 


857 




IRT 


858 




IRT 


659 




IRT 


860 




IRT 


661 




IRT 


662 




IRT 


663 




IRT 


66* 



..-> 1.1 



i«t- RE»0 t ANO I TAPE DRIVER 



tz/io/ro 



PACE NO 



D 

I 



2211 

2212 
2213 
221*. 
2215 
2217 
(ft 2221 
2222 
2223 
222* 
2275 
2226 
2227 

2231 

22 32 

2233 

2235 

2236 

2237 

22<.0 

?2«il 

22«.2 

221.3 

22«.U 

22«.5 

22«.6 

22*7 

2250 

2251 

22 57 

2260 

2261 

22*3 

2265 



0503 

U16 

7537 

3037 

2300 7777 

51.00 2230 

1220 

Q50«i 

3031 

1310 

3«.31 

3031 

2200 0000 

0802230 

3137 

31.31 

5010 2265 

053? 

3030 

33** 

1277 

33«.3 

3«.«»3 

*6*I 

3«.<»«. 

3057 

6220 

1601 

6225 

62"»0 
H.12 

0200 0516 
01 00 0103 



INT*. 



stat* 

STAT1 
RTO 



MJH 
LDN 

RAO 
LOO 

lhc 
sth 

LPN 

NJH 
LOO 
SCM 
STO 
LOO 
LPC 
E0U 

too 

STO 

LON 

NJN 

LOO 

LHO 

LPN 

LHO 

STO 

AOO 

STO 

LOO 

CWO 

AON 

CWO 

LDC» 

CHO 

LON 

PJH 

LJM 



INTi. 

108 

STATUS 

STATUS 

7777C 

STAT! 

206 
STAT2 

O.FNT»9 

ion 

O.FNT*9 
O.FNT+9 

• » 

•-1 
STATUS 

O.FNT+9 

PTOX 
RECYC 

O.FNT»8 

O.BAO 

778 

O.BA*3 

t).BA»3 

O.FNT+9 

0.8«*<» 

O.FA 

O.FNT 

1 

D.FNT*5 

O.PPIRB+3 

O.BA 

M.OPP 
R.PROCES 
ft.IOLE 



ENO OF FILE 

FETCH STATUS BITS THAT HAVE TO BE SET 

• ANO PUT THE* IN LPC INSTRUCTION. 



CLEAR OUT 8ITS TO BE SET. 
TURN ON REQUIPEO BITS. 

EOR STATUS BITS 

REPLACES CLEARED BITS 

MAKE FNT COMPLETE 
HAKE FET COMPLETE 

UPDATE FNT I 21 

UPDATE FNTI31 
UPDATE FET«1> 



OROP PP 
EXIT TO IDLE 



IRT 

1RT 

1RT 

1RT 

1RT 

IRT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

1RT 

IRT 

19T 

IRT 

1RT 

IRT 

1RT 

1RT 

1RT 

IRT 

1RT 

IRT 

1RT 

IRI 

1RT 

1RT 

1RT 

IRT 

IRT 

IRT 



865 

866 

867 

1568 

869 

070 

871 

872 

873 

87H 

875 

876 

877 

878 

879 

880 

881 

882 

883 

88h 

885 

886 

887 

888 

889 

890 

891 

892 

893 

891. 

895 

896 

897 

898 

099 

900 



RTO* 



RSSZ 



O 



*« A TAPf NiRK HAS BE6N READ OH A SCOPE*STANOARO 
UP? . lS 155 *E EXECUTED REGARDLESS OF LABEL 
KmSmTIs »tL SUCH ":« ARE TERMINATED 
WITH TRAILER LABELS. EOI STATUS IS ON. 



03*2220 

0002267 

?2*7 203«. 2220 

2271 tOt". 

?? ?Z 3*16 

2273 1071 

227* 13" 

227* 31.17 



OV.IRP 
RECTC 



EOU 
F<1U 
LOC 
SMN 
STO 
SHN 
SCN 

s?o 



3R1RP 

» 

OV.IRP 1 
12 

0.T6 
-6 
778 
O.T? 



© 



1RT 


902 


IRT 


903 


IRT 


90". 


IRT 


905 


IRT 


906 


IRT 


907 


IRT 


908 


IRT 


909 


IRT 


910 


IRT 


911 


IRT 


912 


IRT 


913 


IRT 


9 It 



o 



1.1 lf»T- Rf»0 X AND I TAPE DRIVER 
227* 0100 0125 



tJH R.OVLJ 



12/10/70 

10A0 amd execute irp 



CALL CIO TO RECALL DRIVER OR CALL ANOTHER ORIVEH 
CALL CIO TO LOAD 1TF 



NO 


<- 


i 




1RT 


915 




IRT 


116 




IRT 


917 




1RT 


918 




1ST 


919 



D 
i 
€^ 



2300 
23 01 
2303 
7"'3fa 
2305 
2306 
2310 
?3U 
2312 
2313 
231 fa 
7315 
2316 
2317 
2320 
2321 
2372 
2330 
2331 



3fa31 

2000 0311 

3-wr 

3051 

I?" 

2100 tWO 

3*51 

307fa 

6250 

3631 

1301 

3fafafa 

30^7 

6220 

ie.ni 

6225 

62fa0 
0100 0103 



RECYTF 



STO 
LDC 
STO 

LOO 

LPM 

ADC 

STO 

LOO 

CHD 

A 00 

SCN 

STO 

LOO 

CWO 

ADN 

CHD 

LOCA 

CHD 

LJM 



B.FNT+9 
0V.CIOA6*. 
0.PPIRB 
0.PPIRB+1 
778 
l«Q*6fa 
O.PPIRB*! 
O.PPIR 
9.PPIRB 
O.FNT+9 
1 

O.BAffa 
D.FA 
O.FNT 
1 

D.FNU5 
6.PPIRB*3 
D.6A 
.IDLE 



SET INPUT REGISTER TO CIO 



COHPLETE THE FMT 



EXIT TO ICLE 



1RT 


921 


1RT 


922 


1RT 


923 


IRT 


SI 1 fa 


1RT 


925 


1RT 


926 


1RT 


927 


IRT 


929 


IRT 


929 


iRT 


93? 


IRT 


S'U 


IRT 


9 32 


IRT 


9S3 


IRT 


93". 


IRT 


915 


IRT 


93c 


t*T 


S I * 


1KT 


i ; * 


IRT 


S "i S 


1K1 


s-vo 



2333 
233fa 
7336 
2337 
23fa9 
231,2 
231. fa 
2 3 fa 6 
?3fa7 
2351 
2352 



3«0* 

5fa00 153* 
120)i 
OfaOT 

0200 1066 
f)20fl 1076 
0200 it 31 
3806 

5*9* 2537 
lfa9t 
3fai0 



* 
RCVR 



RCVS 



RECOVERY CONSISTS OF A SERIES OF BACKSPACES FOLLOWED ST A 
!!« A?"«P? TO READ. THE LAST IIP»RP«> *™IS JAC< £ 3 
RECORDS IF POSSIBLE AND HAKE A RUNNING START AT RElOVcRT. 
JmX! Jf THESE ATTESTS KILL RESULT in solicit* rios CF AN 
OPER»TOR DECISION OR OIRECT RETURN IF THE EP BIT IS SET. 
IF THE EP BIT IS SET, LOCATION IN HILL CONTAIN THE 
PRE-UPDATFO ADORESS OF IN. 



CONV STATUS TO ERROR FILE 



LOO 


CS 


STH 


CEFV 


LPN 


fa 


ZJN 


RCVRE 


RJH 


OLTNCL 


RJM 


RELEQ 


RJ«1 


RES 


LOO 


ST 


STH 


CEF5 


LON 


1 


STO 


0.T0 



JUHP IF NO TRANSMISSION PARITY ERROR. 

DELAY AND HASTEN CLEAR. 

RELEASE AND 

* RE-RESE*¥E THE EQUIPMENT* 

EOUIP STATUS TO ERROR FILE 



vn 


?*>i 


\*i 


SK* 


•-KT 


■ V ', 7 


LIT 


-?«(■ 


l r (T 


)■ "I 


1-U 


-*•'•; 


HT 


iA ': 


r*T 


- ' '. 


;rt 


r r?i 


i'<T 


? ■" ? 


l-'.T 


•)-'i 


lit 


«'.-» 


IRT 


:, . ij 


IRT 


'i f> 


IRT 


H/ 


IRT 


<!'-f, 


MT 


*! r ;9 


1ST 


9&C 


i«T 


'i&i 


5HT 


■462 



t.t 



IRT- READ X AND t TAPE DRIVER 



o 

1 



2353 
2354 
2356 
2367 

2360 
2361 
2362 

236* 
2365 

2366 

2370 

2371 
2372 
2373 
237«» 
2375 
2376 
2377 
2400 
2401 
2403 
21.05 
2406 
2410 
2411 



2413 
2414 
2416 

2420 

2422 

2423 

2425 

2426 

2430 

2431 

2432 

2434 

2435 

2437 

2440 

2442 

2443 

2444 



6310 2533 


3412 




1420 




3411 




1401 




0200 


0516 


3747 




0503 




0100 


2446 


1710 




0617 




3023 




1277 




1014 




3124 




1703 




0711 




1412 




0200 


1053 


5400 


2413 


1412 




0200 


1053 


1412 




0200 


1P53 



too 

CHH 
STO 
LON 
STO 
LOH 
RJM 



O.PPMES1 
CEFlfO.TO 
0*T2 
2ISB 
OiYl 
Mi OF* 
R.MTR 



SOO RC 
NJN »*3 
LJM EPPAS1 

IP.RPE2 



12/10/70 PAGE HO. 

HOVE MORO TO MESSAGE BUFFER 
STORE LMA*1 OF ENTRY 

STORE CE ERROR FILE FLAG. 

ENTER ERROR IN CE ERROR FILE. 

CHECK RECOVERY COUNTER 



25 



0331 




2000 


0331 


5400 


2413 


0200 


1352 


1401 




7113 


0010 


0474 




0200 


1161 


1010 




0674 




0200 


1352 


1401 




7113 


0010 


0474 




0200 


1161 


1010 




0674 




0100 


1415 



RCVRA 



» 
RCVRB 



S8N 

PJN 
LOO 
LPN 

SHN 
ADO 
SBN 
HJN 
LON 
RJH 
STN 
LON 
RJH 
LON 
RJM 



RCVRA 
D.FNT»3 
778 
12 
d.FNT*4 

i 

RCV>A 
IJKSPS 

FCN 
RCVRB 
BKSPS 

FCN 
BKSPS 

FCN 



CONTINUE IF ITS TIME FOR DOUBLE 
• BACKSPACE AND REAO ON THE FLYfELSE 
JUNP IF SINGLE BACKSPACE REQUIRED 
CHECK PRU COUNT FRO LESS THAN THREE 



JUMP IF 3 BKSP. CANNOT BE DONE 
BACKSPACE 1 RECORD 

BACKSPACE ANOTHER RECORD 
BACKSPACE A RECORD 



THF FOLLOWING INSTRUCTION IS ZEROED IF A RUNNING START 
IS BEING ATTEMPTED. . 



RD5 



R05 



RCVRC 



UJN RCVRC 

LOG 0300B*RCVRC-RCVRB 

STM RCVRB 

RJM RBSIN 

LON 1 

IAH D.TO.IP.PTCN 

ZJN B05-1 

RJM StS 

SHN 

PJH *«3 

RJH ROSIN 

LDN 1 

IAH D.TO»IP.PTCN 

ZJN RD6-1 

RJM STS 

SHM 8 

PJN »-3 

LJM PP.ERD1 



RSET RUNNING START SNITCH 
BYPASS RECORD 1 

WAIT FOR ENO OF OPERATION 

BYPASS RECORD 2 

MAIT FOR ENO OF OPERA TIOH 

TO REREAD RECOH'J IN IRkt.P. 



IRT 
1RT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 

lr.T 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 

IRT 



963 
564 
565 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

*77 

978 

979 

980 

981 

98? 

98? 

98« 

985 

986 

987 

988 

989 

990 



IRT 


99? 


IRT 


993".-. 


irt 


99!: 


1".T 


9>5 : 


1ST 


91£» . ' 


IRT 


99 7 


IRT 


9<i£ 


IRT 


91} 


IRT 


1CO0 


1*T 


10P1 


va 


tM' 


IRT 


to:** 


1*T 


iC'H 


iar 


. vr-iS- 


13T 


i i j 


iU 


■ 1017 


1SU 


■i:»i 


1ST 


!(.'?'* 


1ft 1 


U'i'J 


i:«T 


l!lt 


:?t 


i r i ? 


:*i 


1 •; * > 


:T<f 


i;i' '. 


' ft.l 


! 1 v, . . . 



© 



t.l 
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6 



O 



2%%6 

2%%7 

2%5i 

2%52 

?%53 

e«.55 
2%sr 

?•.*! 
2%62 
21.63 

2%65 

2%71 
2%73 
2%75 
21.77 
2500 
2501 
2502 
7503 
250% 
2505 
2506 
2510 
2511 
2513 
251*. 

2516 
2520 
2521 
2522 
2523 
252«. 
2525 
2527 
2531 



0311 



20 00 


VQ00 


3537 




1VS0 




51.00 


2625 


0100 


16%% 


0208 


1161 


1202 




057% 




0200 


1076 


2000 


12«.l 


0260 


t?as 


2001 


1251 


6200 


t*7l 


2000 


note 


6010 




3010 




1007 




1301 




1*01 




1013 




31.10 




20 


0000 


6210 




0200 


1153 


O<«03 




0100 


2236 


2000 


0000 


(010 




3010 




1006 




6765 




11.00 




51.08 


1630 


0200 


1131 


010 


162% 



IF THE EP FLAC IS ON, THE h£XT INSTRUCTION HAS 
SEEN RESET TO A PASS. 



SET ERROR FLAG IN STATUS 
AND PROCESS SAD OAT* AS IS 
SLT FUG TO OCKK IK 



CHECK FOR WIT BUSY. 

JUMP IF STILL BUSY. 

RELEASE £OUIP f UNTIL OPERATOR ACTION. 

SEND PARITY ERROR MESSAGE TO THE 
CONTROL POINT AND TO f*€ 
USERS 0AYFILC. 



SET »GO* BIT 



EPPAS1 


UJN 


RCVR3 




LOC 


%0O0B 




RAO 


STATUS 




LQN 







STN 


DORK I M 


RCVR2 

■ '■*■ 


LJM 


RDOKB 


RCVR3 


RUM 


STS 




LPN 


SUSY 




NJN 


RCVR3 




RJH 


RELEQ 




LOC 


CFRB*2 




RJH 


MSG 




LOC 


HSGA+18000B 




RJM 


R.DFM 


GOBITt 


L0C 


»« 


;#&-..,... 


CRO 


Q.TO 




LOO 


(j. TO 




SHN 


7 




SCH 


i. 




AON 


l 




SHN 


138 




STO 


0.T0 


GOPIT 


LOC 


, 


CHQ 


6. TO 


PAR10 


RjK 


PAUSE 




ZJN 


ESTNTRY 




LJM 


RTO 


ESTNTRY 


LOC 


♦ • 




CRO 


O.TO 




LOO 


p. TO 




SHN 


6 




MJM 


PAR10 




LON 


8 


RCVR6 


STM 


ROOKC 




RJH 


RES 




LJM 


RDOK 



IF DROP NOT GIVEN, LOOP 
ELSE COMPLETE FETtFNT, EXIT TO IDLE 

ADDRESS OF HORB CONTAINING GO BIT 



•GO» NOH IN BIT 1? 

LOOP UNTIL BIT SET BY OPERATOR 'GO* 

BYPASS OCE SUPPRESSION ON THIS PATH. 
RE*RESERVE TNE EQUIP. ON GO RESPONSE 
• ANO TRANSMIT 8A0 DATA TO CM. 



1 K T 


1017 


1^1 


1018 


1RI 


ItiXH 


1RT 


U2L 


1RT 


1021 


1RT 


1022 


1ST 


1023 


1ST 


1021. 


1RT 


1025 


1RT 


leer-. 


1RT 


1C?V 


1RT 


1&2& 


1RT 


1029 


1RT 


1030 


1RT 


1031 


1PT 


1U32 


IftT 


1033 


1RT 


1 S i '. 


1RT 


10 ih 


1RT 


lt36 


1RT 


1037 


1RT 


1038 


1ST 


1031J 


1RT 


101.0 


1RT 


IBM 


1RT 


13!<2 


1 = T 


1CI.3 


1RT 


10%% 


1RT 


10«.5 


1RT 


101.6 


19T 


101.7 


1RT 


101.8 


1ST 


lCStO 


1ST 


1053 


1RT 


1051 


1RT 


1052 


1RT 


1053 


1RT 


1051. 


1RT 


1055 


1RT 


1Q5£> 


1RT 


1057 


1RT 


1058 


1RT 


1059 


1RT 


1060 


1RT 


1061 



2533 


0110 


253% 


1000 


2535 


B913 


2536 


0000 



CEF1 DATA 01 IBB 

CEF2 DATA 10008 

CEF3 VFB 12/IP.PTCN 

CEF% DATA Q 



SYS I/O ORIWER /REAQ PARITY ERROR 
PROGRAM CODE * 1RI/EST ORDINAL 
PP NUMBER/CHANNEL NUMBER 
LAST CHANNEL !6601-%J STATUS 



1RT 


1063 


1RT 


106% 


1RT 


1065 


1RT 


1066 



■ R i.t IRT- REM X AND I TAPE OLIVER 
2537 0890 CF.F5 



DATA 



12/10/70 

LAST EQUIPMENT STATUS 



puce k ■■'■'■ N , zr ■ 

irt ioer 



00025*0 



BINBUF 



O 

t 





251.0 
25*1 
25*2 
25*3 
25** 
25*5 
25*6 



25*7 
2551 



2552 

2553 
2555 

2556 
2557 
2560 
2561 
2562 
2563 
256* 
2565 



0012 
0013 
0000 
0000 
0000 
0015 
1103 



5*00 25*3 
1075 



3*10 

5010 25*0 
0307 

17*5 
0666 
1612 
0*70 
0602 
1*16 
3*36 
0100 1725 



TABL 



FILL8 

* 



* 

* 
* 
FILLC 



FILL 



FILLA 



TAPE BUFFER STARTS HERE EXCEPT MMEN CONVERSION TO DISPLAY 
CODE IS CALLED FOR 



IFGT 
EOU 



•,77778-BINPRU,! 



NEXT CAPO IS »ERR» (IRT TOO BIG) 



THIS ROUTINE CONVERTS THE LEVEL NUMBER (WHICH IS ALREAOY 
CONVERTED TO DISPLAY COOE) BACK TO AN OCTAL NUHBER. THE 
CONVERSION IS FROM O TO 16. OR 33*12, 31-*, 35-2, 36-3, 37-*, 
*0-5, *l-6, *2-7, *3-10, **-ll» 5*-13». 55-0, 61-17, 6*-l*, 
7*-15. LEVEL NUMBERS '1 THROUGH 11, 16, AND 12 ARE OBTAINEO BY 
ARITHMETIC, THE REST BY A TABLE LOOK UP. 

OATA 128 

DATA 138 

DATA 

OATA 

DATA . 

DATA 158 — 

L MN 3 FLIP 1* TO 17 OR 17 TO 1* 

FOR OTHER THAN 1* OR 17 THIS PROCESSING OOES MOT MATTER. 



STH 
SHN 



TA8l»3 
-2 



SET UP TABLE ENTRY (ONLY 1* OR 171 
REOUCE MAGNITUDE OF INCREMENT 



in the Above instruction, 7 goes to i, 10 to 2, i* to 3, 

17 TO it AMO 27 TO 5. 



STO 

LOM 
UJN 

S8N 

PJN 
AON 



O.TO 

TABL.O.TO 
FiLLA. 

*5B 
FILLS 
128 



2JN FtLLC 



PJN 
LOM 

STD 



•♦2 

168 
LEV 



LJM MTDATA 



TABLE LOOK UP 

CHECK FOR LEVEL 1 TO tl, 16, « 
JUMP IF HOT 

IF LEVEL 12 

IF NOT LEVEL 16 

SET LEVEL 16 

RETURN TO MAIN LINE LOOP. 



2567 
2571 



6713 26*5 
7011 



BYTE1 

RBI 



THE CONVERSION ROUTINE STARTS HERE. CONVERSION IS OONE IN 
THO PHASES. THE FIRST AND THIRD BYTES ARE CONVERTED AS DATA 
IS READ. THE OTHER THREE BYTES ARE STORED IN LINE AND ARE 
CONVERTED AT THE END OF RECORD. TME TAPE IS ALREADY IN 
MOTION ttHEN THE ROUTINE IS ENTERED. 

EJH E8i,IP.PTCN IF CHANNEL BUFFER IS EMPTY, DELAY 
IAN IP.PTCN AS LONG AS IT IS ACTIVE. THEN 



IRT 


1069 


IRT 


1070 


IRT 


1071 


IRT 


1072 


IPT 


1073 


IRT 


1075 


iRT 


1076 


IRT 


1077 


IRT 


1078 


IRT 


1079 


irt 


loeo 


IRT 


10B1 


IRT 


1062 


IRT 


1083 


IRT 


ion* 


IRT 


1085 


IRT 


1086 


IRT 


1087 


IRT 


1088 


IRT 


1089 


IRT 


1090 


IRT 


1091 


IRT 


1092 


IRT 


1093 


IRT 


109* 


IRT 


1095 


IRT 


1096 


IRT 


1097 


IRT 


1098 


IRT 


1099 


IRT 


1100 


IRT 


1101 


IRT 


1102 


IRT 


1103 


IRT * 


110* 


IRT 


1105 


IRT 


1106 


IRT 


1107 


IRT 


1108 


IRT 


1109 


IRT 


1110 


IRT 


1111 


IRT 


1112 


IRT 


1113 


IRT 


111* 


IRT 


1115 


IRT 


1116 


IRT 


1117 


IRT 


1118 


IRT 


1119 


IRT 


1120 


IRT 


1121 



b 

r 



€K 1.1 



1 



IRT 



2572 
2573 

2575 

2576 

2600 

2601 

2603 

2604 

2605 

2607 

2610 

2611 

2612 

2614 

2615 

2616 

2617 

2620 

2621 

2623 

2624 

2626 

2627 

2630 

2632 

2633 

2634 

2635 

2636 
2640 

2642 
2643 

2645 
2647 
2651 
2653 

2654 
2655 
2656 

2657 
2660 
-2662 

2663 
2664 

2666 
2670 
2671 
2673 
2674 
2675 



- REAO X ANO I TAPE ORIVER 
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PAGE NC . 



o 



ion 

3411 

1063 
3412 

5011 3««»5 
1006 
5312 3045 

4435 
36S5 
6713 2647 

7013 • . 

443S 

3635 

6713 ?651 

7013 

1014 

3411 

10*3 

34*2 

5011 3045 

1SQ* 

SS|g 3045 

4435 

1482 

7113 0086 

0522 

14R3 

3535 

1603 

5480 2631 

2177 3432 

0002641 

0615 
8100 2567 

6411 2567 
6413 2605 
6413 2612 
0313 

1103 
3535 
0310 

1401 

7113 0010 
0504 

3405 
0100 1475 

2000 31*5 

3405 

5005 onoi 

1014 

3411 
1063 





SHN 


12 




STO 


D f Tl 




SHN 


-12 




STD 


D.T2 




tOM 


CVTBt.O.Tl 




SHN 


6 




LKH 


CVTB1»0.T2 




ST I 


tA 




AQD 


LA 


BYTE? 
R82 


EJH 

IAN 


EB 2, IP.PTCN 

IP.PTCN 




ST I 


tA 




A 00 


LA 


BYTE3 
RB3 


EJH 
1AM 


EB?,IP.PTCN 
IP.PTCN 




SHH 


O.Tt 




STB 




SHN 


-12 




STO 


D.T2 




loh 


bVT8L,D,Tl 




SHH 


6 




LMH 


CVTBL.D.T2 




STI 


LA 




LON 


2 • 


R84 


IAH 


,, IP.PTCN 




NJN 


EB4 




LON 


3 




RAD 


LA 




AON 


3 




STH 


R84>1 




AOC 


-BC08UF-8CDPRU 


XBCD1 


ECU 


♦-1 




PJN 


RQT» 




t.JH 


BVTE1 


EB1 
EB2 

EBS 


AJH 


BYTE1, IP.PTCH 


AJM 


8YTE2, IP.PTCN 


AJH 


8YTE3, IP.PTCN 




UJN 


E85 



„.,. nv t F ... SPLIT THE CHARACTERS, 
SE B «rTHE; Ty L T BLE LOaKUJ '.AND 
LEAVE THE RESULT IN THE BUFFER. 



READ BYTE 2 ANO STORE IT IN 

THE BUFFER. TO PICK UP 1I«€. ^NIS 
BYTE IS NOT CONVERTEB. 

READ BYTE 3, CONVERT IT A»0 
LEAVE IT IN THE BUFFER 



684 



RBTA 
RB5 



EB5 
CVT2 



LHN 3 

RAO LA 

UJN EB5 

LON 1 

IAH D. TO, IP.PTCN 

NJN E85 



STD 


HC 


LJH 


R044A 


LOC 


BCOBUF 


STO 


HC 


LDM 


1,HC 


SHN 


12 


STO 


O.Tl 


SHN 


-12 



REAC litTES 4 * 5 05«;" T ,^ Tri , 
INTO THE BUFFER, UHC0tm.RU 0. 



CHECK FOR A FULL PKU. 

JUMP IF FULL FkU-.HfcS HE^t RE*0. 

CHANNEL EHPTV FlKlWIf 
CHANNEL EHPIY SECQKO &Y1E 
CHANNEL EMPTY mRO BYTE 
CONTINUE 

IPJUST LA T3 POIKT tC THE :.£*1 
JSiuInU i><U IN THE BOrPKR 

FLUSH THE REST OF THE RECORD 

JUHP IF PJU LENGTH IS HOT F.XCESSIV 

CO PROCESS DEVICE CAPACITY EXCEED 



CONVERT BYTES 2» *•» **<•> S 



1RT 
1RT 

lfif 
IRf 
l«f 
1ST 
i.'iT 
Ml 
IRT 
JRT 

I ■■■ T 



1?! 
i ■■ I' 
y t 1 

i- 1 

i:U 

i*'t 
i f 

v<t 

V-:1 

lr.T 
I'M 
1 ■< V 
l.O" 

id 
;=U 
UT 

5RT 

1ST 
:RT 
I R T 
••KT 

:rt 

IRT 

1RT 

1RT 

IRT 

1RT 

Ifti 

IKT 

IRT 

1RT 

1RT 

1RT 

1RT 

IRT 

1RT 

1ST 

1RT 

1RT 

1ST 

1RT 

IRT 

IRT 



E. 



lie;* 

\\i ■•* 

lli!b 
1 Vi t 

• vr 

11.31 

I" ■>-' 

I'. it 

Jl --- ' 

lief 

; t .* - 

i . ';' : ' 
v*"i 

V t "J • 
114 J 

in: 



1 1 ' 3 

1 ! "J C 

1 JM 
U'v2 
1153 
1 1 ' •'. 
HC'V 
1 \ ! i h 
! v".7- 
1 -5 ft ' 
i ' > -i 

iir.l 
u«- 

i'C J 
lin4 

i:'.5 

litb 
1167 
1165 
116.9 

117 
1171 

i t re 
:173 
1174 
1175 
1176 
1177 
1178 



"-\ 





?r 


3 1.1 2 




STO 


0.T2 




26 


5011 30*5 




tow 


CVTBL.O.T1 




2701 


1006 




SHN 


6 




2732 


5312 3045 




LHH 


CVTBL,0.T2 




2701. 


SU05 00O1 




STH 


l,WC 




2706 


5005 0003 




LOH 


3,HC 




2710 


ion. 




SHN 


12 




2711 


3i.ll 




STO 


O.T1 




2712 


1063 




SHN 


-12 




2713 


3<»12 




STO 


D.T2 




271*. 


5011 3045 




LOM 


CVT0L,D»T1 




2716 


1006 




SHN 


6 




2717 


5312 30«.5 




LHH 


CVTBL*0.T2 




2721 


51.05 0003 




i STH 


3,HC 




2723 


5005 0004 




LOH 


4.HC 




2725 


2300 1672 




LHC 


1672B 




2727 


Oi.li. 


CVT3 


ZJN 


CVT4 




2730 


2300 1672 




tHC 


1672B 




2732 


101*, 




SHN 


12 




2733 


3i.ll 




STO 


O.T1 




273* 


1063 




SHN 


-12 




2735 


3412 




STO 


D.T2 




2736 


5011 3045 




LOH 


CVT8L,D.T1 




271.0 


1006 




SHN 


6 




2741 


5312 3045 




LHH 


CVTBL,0.T2 




27<.3 


5405 000". 


CVT4 


STH 


4,HC 




27«.5 


1405 




LOH 


5 




271.6 


3505 




RAO 


HC 


"V 


271.7 


3235 


CVT6 


SBO 


LA 


o 


27 = 


0603 




PJH 


CVT5 


* 


2751 


0100 2671 




LJH 


CVT2 


*J 


2753 


0406 


CVT5 


ZJN 


CVT7 


f* 


2754 


1400 




ION 







2755 


5405 7776 




STH 


-ltMC 




2757 


3705 




SOO 


MC 




2760 


0366 




UJN 


CVT6 




2761 


5000 1462 


CVT7 


LOH 


PRUSIZ 




2763 


2100 3145 




a dc 


BCOBUF 




2765 


3235 




SBO 


L* 




2766 


3405 




STO 


MC 




2767 


0603 




PJN 


•♦3 




2770 


0100 1500 




LJH 


OCEXIT 




2772 


0100 1534 




LJH 


HTCN 








• 
• 


THIS 


ROUTINE PERP0RHS 








* 


FOR 1 


JCO SCOPE TAPES T 




277«i 


1404 


Q104 


LOH 


4 




2775 


7113 3145 


IAK1S4 


IAH 


BCOBUF, IP.PTCN 






0002776 


641)4 


EOU 


•-1 




2777 


0532 




NJN 


EN004 




3300 


1404 




LOW 


4 




3001 


3535 




RAO 


LA 



ON BYTE 5t CHECK FOR EXTERNAL 
16328 CODE WHICH CONVERTS TO OOOOB. 



AOO TO START OF NEXT CH HORO 



DONE IF WC .GE. LA 



FILL LAST FULL HORO 
WITH ZEROS. 



COHPUTE THE HORO COUNT 



CHECK FOR DEVICE CAPACITY EXCEEDED- 
• ANO EXIT IF OETECTEO. 
60 EXIT 



READ 4 BYTES FROH TAPE 

JUHP IF END OF PRU HAS DETECTEO. 

UPDATE LHA»1. 



1RT 


1179 


IRT 


liao 


1RT 


1181 


IRT 


1182 


IRT 


1183 


IRT 


1184 


IRT 


1185 


IRT 


1186 


IRT 


1187 


1RT 


1188 


1RT 


1169 


IRT 


1190 


1RT 


1191 


1RT 


1192 


1RT 


1193 


1RT 


1194 


IRT 


1195 


IRT 


1196 


IRT 


1197 


IRT 


1198 


1RT 


1199 


IRT 


1200 


IRT 


1201 


IRT 


1202 


IRT 


1203 


IRT 


1204 


IRT 


1205 


IRT 


1206 


IRT 


1207 


IRT 


1200 


IRT 


1209 


IRT 


1210 


IRT 


1211 


IRT 


1212 


IRT 


1213 


IRT 


1214 


IRT 


1215 


IRT 


1216 


IRT 


1217 


IRT 


1210 


IRT 


1219 


IRT 


1220 


IRT 


1221 


IRT 


1222 


IRT 


1223 


IRT 


1224 


IRT 


1225 


IRT 


1226 


IRT 


1227 


IRT 


1220 


IRT 


1229 


IRT 


1230 


IRT 


1231 


IRT 


1232 


IRT 


1233 


IRT 


1234 


IRT 


1235 



c 



R 1.1 



IRT- RfAQ X AN|> I TAPE DRIVER 
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PAGE I 



Q. 



O 

t 



3002 


1*05 






LOH 


9 


3013 


- 5*00 


2776 




RAM 


eta* 


3005 


6713 


3042 


B5aii 


EJM 


EB58*,IP.PTCN 


3007 


7013 




IAN18* 


IAN 


IP.PTCN 


3010 


*<»35 






STI 


LA 


3011 


1162 






LHN 


628 


3012 


0502 






NJN 


• ♦2 


3013 


***f 






STI 


1: 


301". 


3635 






A 00 


3015 


217? 


3*32 




ADC 


-BCOBUF-BCOPRU 


3017 


«S«4 


. 




NJN 


818* 


3620 


!«•#* 




R6TAB* 


LDH 


1 


3021 


Htt 


0010 


IAH28* 


IAM 


0. TO, IP.PTCN 


3023 


»«•* 






NJN 


R855 


302V 


t4«5 






STO 


HC 


3025 


81Q0 


J475 




LJM 


RO**A 


3027 


fff» 


??** 


RB5S 


LJM 


CVT7 


3 031 


1701 




ENOB* 


S8N 


1 


3032 


1183 






LHN 


3 


3033 


3535 






RAO 


tA 


303* 


20 8 


3*45 


END8*X 


LDC 


8CD8UF 


3036 


3135 




■^--^"^ 


ADD 


LA 


3017 


%%m 






STO 


wc 


3 0*0 


ftttt 


271.7 




LJH 


CVT6 


30*2 


6*13 


3005 


E858* 


AJH 


858*, IP.PTCN 


30** 


036? 




»>-■*.,. 


UJN 


ENDOWX 



SET JAM INSTR.FOR NEXT REAO. 



READ BYTE POSITION 5 

CHECK FOR A LIME TERMINATOR. 

JUMP IF MOT A LIME TERMINATOR. 

STORE ZERO FOR A LINE TERMINATOR. 

INCREMENT LWA+l. 

CHECK FOR A FULL PRU. 

JUHP If NOT A FULL PRU Ul\ 

FLUSH EXCESS OF PRU 

JUHP IF PRU LENGTH IS tK>! EXCESSIVE, 



GO PROCESS 0EVICE CAPACIT* EXCEEOEQ. 

HERGE WITH BCD/6681 ROUTINE. 

ADJUST LA 10 POINT TO IMF. NEXT AVAIL- 
♦ ABLE BTTE IN THE PP ©UFFER. 

HERGE WITH BCD/6691 ROUTINE. 



CONVERSION TABLE - INTERNAL BCD TO DISPLAY C08i« 



30*5 


003t 


3046 


083d 


3 OH 7 


0039 


3050 


0036 


3051 


0037 


3052 


0O4& 


3053 


001.1 


3054 


08*2 


3055 


00*3 


3056 


08*4 


3057 


0Q63 


3060 


005* 


3061 


006* 


3062 


007* 


3063 


0000 


306* 


0061 


3065 


00*5 


3066 


0001 


3067 


0002 


3070 


0003 


3071 


000* 


3072 


0005 


307 3 


0006 


307". 


0007 



CVTBL 



DATA 


1R0 


DATA 


1R1 


DATA 


1R2 


DATA 


1R3 


DATA 


1R* 


DATA 


1R5 


DATA 


1R6 


DATA 


1*7 


DATA 


1R8 


DATA 


1R9 


DATA 


1R« 


DATA 


1R» 


DATA 


1R« 


DATA 


IRt 


OATA 





DATA 


IRt 


DATA 


1R* 


DATA 


IRA 


DATA 


1R8 


DATA 


IRC 


DATA 


1RD 


DATA 


IRE 


OATA 


1RF 


OATA 


1RG 



IRT 


1236 


IRT 


1237 


IRT 


1238 


IRT 


1239 


IRT 


12*0 


IRT 


12*1 


IRT 


12*2 


IRT 


12*3 


IRT 


12** 


IRT 


12*5 


IRT 


12*6 


IRT 


12*7 


IRT 


12*8 


IRT 


12*9 


IRT 


1250 


IRT 


1251 


IRT 


1252 


IRT 


1253 


IRT 


125* 


IRT 


1255 


IRT 


1256 


IRT 


1257 


IRT 


1258 


IRT 


1259 


IRT 


1260 


IRT 


1261 


IRT 


1262 


1ST 


1263 


IRT 


126* 


IRT 


1265 


IRT 


1266 


IRT 


1267 


IRT 


1268 


IRT 


1269 


IRT 


1270 


IRT 


1271 


IRT 


1272 


IRT 


1273 


IRT 


127* 


IRT 


1275 


1ST. 


1276 


IRT 


1277 


IRT 


1278 


IRT 


1279 


IRT 


1280 


IRT 


1261 


IRT 


1282 


IRT 


1263 


IRT 


128* 


IRT 


1285 


IRT 


1286 


IRT 


1267 


IRT 


1288 


IRT 


1289 


IRT 


1290 


IRT 


1291 


IRT 


1292 



\ 



R l.l 
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PAGE » 



31 



o 
\ 

vl 



3075 


0010 


3076 


0011 


3077 


0072 


3100 


0057 


31 SI 


0052 


3102 


0075 


3103 


0076 


310V 


0077 


3105 


00*6 


3106 


0012 


3107 


0013 


3110 


00 IV 


3111 


0015 


3112 


0016 


3113 


0017 


311V 


0020 


3115 


00 21 


'its 


0022 


3117 


0066 


3120 


0053 


3121 


00V7 


3122 


007P 


3123 


0071 


312* 


0073 


3125 


0055 


3126 


0050 


3127 


0023 


3130 


002V 


3131 


0025 


3132 


0026 


3133 


0027 


313% 


0030 


3135 


0031 


3136 


0032 


3137 


0962 


3H.0 


0056 


3101 


0051 


31*2 


0065 


31*3 


0060 


31.VV 


006? 



DATA 


1RH 


OATA 


1RI 


DATA 


1R« 


OATA 


in. 


DATA 


1R> 


DATA 


1R? 


OATA 


1R- 


DATA 


77P 


DATA 


1R- 


OATA 


1RJ 


DATA 


IRK 


OATA 


1RL 


DATA 


1RM 


OATA 


1RM 


OATA 


1RO 


DATA 


1RP 


DATA 


IRQ 


OATA 


1RR 


OATA 


1R! 


OATA 


1R« 


DATA 


1R» 


OATA 


1R# 


OATA 


1R\ 


OATA 


1R> 


OATA 


1R 


OATA 


1R/ 


OATA 


IRS 


DATA 


1RT 


DATA 


1RU 


OATA 


1RV 


OATA 


1RH 


OATA 


1RX 


OATA 


1RV 


DATA 


1R2 


DATA 


1R> 


DATA 


1R, 


OATA 


IRt 


DATA 


65B 


DATA 


1R. 


OATA 


1R* 



00031V5 



• 
BCDBUf 



THE INPUT BUFFER STARTS HERE WHEN CONVERSION TO DISPLAY CODE 
IS REQUIREO. 

EOU » 



IRT 


1253 


IRT 


125V 


IRT 


1255 


IRT 


1256 


IRT 


1257 


IRT 


12 38 


IRT 


12S9 


IRT 


130 a 


IRT' 


1301 


IRT 


1302 


IRT 


13E3 


«.R.T 


130S 


1ST 


13C5 


1PT 


13Cf' 


IRT 


13B7 


1ST 


13C8 


IRT 


13C5 


IRT 


1310 


IRT 


1311 


IRT 


13J» 


IRT 


1313 


IRT 


131V 


IRT 


1315 


IRT 


1316 


IRT 


1317 


IRT 


1318 


IRT 


1315 


IRT 


1323 


IRT 


1321 


IRT 


1322 


IRT 


1323 


IRT 


132V 


IRT 


1325 


IRT 


13* 5 


IRT 


13?? 


IRT 


131'u 


IRT 


i.z?-} 


IRT 


fS-*5 


IRT 


13M 


1ST 


1 37 { 


IRT 


133} 


13.T 


ivjv 


IRT 


i3:;s 


IRT 


IJ'Jc 


IRT 


.1327 



31 VS 


3036 


• 
» 
PRS 


PRESE 
LOO 


T OVERLAY 
D.ESt»V 


31V6 


5V00 1120 




STH 


CONECT 


3150 


1V21 




LON 


216 


3151 


3V32 




STD 


O.ESt 


3152 


3022 




LOO 


D.FNT+2 


3153 


107V 




SHN 


-3 



FORM CONECT COOE 

STORE CONECT FUNCTION IN-LINE 

INTERNAL COMMUNICATION 

SET EQUIPMENT NUMBER IN HESS ACE 

FIRST OIGIT 



IRT 


13?5 


IRT 


' 13-C 


IRT 


t:s*.t 


IRT 


13V2 


IRT 


13 V 3 


IRT 


13 V V 


IRT 


13 i,S 


nT 


13«.6 



© 



« t.l 
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315* 
3156 
3157 
3161 
3162 
3163 
3165 
3166 
3167 
3170 
3171 
3172 
3173 
317% 
3175 
3176 
3177 
3201 
3202 



5500 1252 
3022 

5588 253* 
1207 
1006 
5530 125? 

not 

31.1.7 

31.37 

3**5 

31.36 

1*83 

31.7 5 

30-7* 

1/5* 

1881 

5580 2535 

1*13 

3**6 



3203 






3211 


1681 




3212 


frfttt 




3213 


f«tl 




321* 


tr«« 


8*08 


3216 


0*0* 




3217 


1*00 




3220 


5*00 


2**6 


3222 


3411 




3223 


2280 


toes 


3225 


8*11 




3226 


§690 


166* 


3230 


3021 




3231 


111* 




3232 


050* 




3233 


1**8 




323* 


5*00 


1651 


3236 


0208 


1131 


32*0 


1*1* 




32*1 


6001 




32*2 


1*00 




32*3 


3*00 




32** 


3801 




32*5 


1803 




32*6 


3108 




32*7 


6883 




3250 


5*08 


2517 


3252 


1063 




3253 


5*08 


2516 


3255 


3003 




3256 


3322 




3257 


8*10 





PRS5 



12/10/70 PAGE 



EST ORDINAL TO CE ERROR FILE 

SECOND DIGIT 

TO LEFT CHARACTER 

CLEAR RE-READ COUNT 

RETURN STATUS 



SET CONSTANT 3 

f. 

99 NUMBER TO ERROR FILE 

INITIALIZE CHANNEL NUMBER 

CHECK PARAMETERS IN FET ANO FNT ANO ALTER INSTRUCTIONS 
ACCORDINGLY 

[Rfl*3 

READ FET 1 21 

IF EP BIT 

IS ON, ZERO 

SNITCH TO PASS INSTRUCTION 

IF UP III IS MOT ON 
JUMP. 



0* 



RAM 


MSCA*1 


LOO 


P.FNTtZ 


RAM 


CEF2 


LPN 


7 


SHN 


6 


RAM 


f4SCA*2 


LON 





STO 


RC 


STO 


STATUS 


STO 


OVLPST 


STO 


LEV 


LDN 


3 


STD 


O.TR 


LOO 


O.PPIR 


SBN 


5 OB 


SHN 


3 


RAM 


CEF3 


LDN 


IP.PTCN 


STO 


CH 



PRS7 



TTAP1 



3260 



1*10 



LDCA 


O.PPIRB+3 


AON 


1 


CRD 


O.TB 


LOO 


O.T1 


LPC 


*ooa 


ZJN 


PRS5 


LON 





STH 


EPPAS1 


LOO 


O.T1 


LPC 


188 OB 


ZJN 


PRS7 


AON 


UPPAS1 


loo 


O.FNT 


LPN 


1*0 


NJN 


PRS7 


LDN 


8 


STM 


UPPAS1A 


RJM 


RES 


LDN 


P. TAPES 


CRO 


D.Z1 


LDN 





STD 


0.20 . 


LOO 


O.Z1 


SHN 


3 


ADO 


0.78 


CRO 


0.23 


STM 


ESTNTRY*! 


SHN 


-12 


STH 


ESTNTRY 


LOO 


0.73 


LMD 


FSTORO 


ZJN 


TTAPZ 


LON 


LE.TAPES 



IF 



LABELLEO, 
GO. ELESE 
LET HIM SEE REFLECTIVE SPOT. 



TAPES TABLE SEARCH FOR GO BIT 

FNA/8 OF T. TAPES 
ADDRESS OF AM ENTRY 
STORE FOR LATER USE 



EST ORDINAL 
ASSIGNED EST ORDINAL 
JUHP IF HATCH 

THEN ADVANCE SEARCH 



1ST 


13*7 


1RT 


13*8 


1RT 


13*9 


1PT 


1350 


IRT 


1351 


1RT 


1352 


IRT 


1353 


1P.T 


135* 


H:T 


1355 


IRT 


135 6 


IRT 


1357 


IRT 


1350 


IRT 


1359 


IRT 


1360 


IRT 


1361 


IRT 


1362 


1RT 


136 3 


IRT 


136* 


IRT 


1365 


IRT 


1366 


IRT 


1367 


IRT 


1368 


IRT 


1369 


IRT 


1370 


IRT 


1371 


IRT 


1372 


IRT 


1373 


IRT 


137* 


1RT 


1375 


IRT 


1376 


IRT 


1377 


IRT 


1370 


IRT 


1379 


IRT 


1380 


1RT 


1381 


IRT 


1302 


IRT 


1383 


1RT 


138* 


1«T 


1385 


1RT 


1386 


IRT. 


1387 


1RT 


1388 


IRT 


1389 


IRT 


1390 


IRT 


1391 


IRT 


1392 


IRT 


1393 


IRT 


139* 


IRT 


1395 


IRT 


1396 


IRT 


1397 


IRT 


1398 


IRT 


1399 


IRT 


1*00 


IRT 


1*01 


IRT 


1*02 


IRT 


1*03 
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IRT- REAO X ANO I TAPE DRIVER 
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PACE I 



3261 
3362 

3263 
326* 
3265 

3267 
32 70 
3272 
327* 
3276 
3277 
3301 
3303 
3305 



3307 
3311 
3312 
3313 

331* 
3316 
3317 
3320 
3321 
3322 
3323 
3325 
3327 
3330 
33 31 
3332 
3333 
3335 
3336 
3337 
33*0 
331.2 
33li3 



33** 
33*5 
33*6 
33*7 
3350 
3351 
3352 
335* 
3355 
3357 

3361 

3363 



350B 




3202 




0760 




1*05 




0100 


1**2 


1*05 




5500 


2517 


5*00 


2*76 


5*00 


2507 


1063 




2180 


2 000 


5*00 


2516 


5*80 


21.75 


5*00 


2506 


2000 


5670 


3*12 




Id 




3>.05 




02*0 


1161 


1202 




0*0* 




3712 




070* 




0371 




0100 


3361 


0200 


1076 


3631 




3057 




1601 




6225 




2000 


0311 


3 '.50 




3051 




1277 




2100 


1700 


31.51 




3075 






0031117 


6250 




1>.00 




6010 




11.02 




31.11 




1*37 




0200 


0516 


1*12 




0200 


0516 


0100 


0103 


5000 


1120 


1013 







RAO 


0.20 




S8D 


0.72 




MJN 


TTAP1 




LDN 


ERRN5 




LJH 


CALL6MM 


TTAP2 


LON 


R.TFLGS 




RAN 


ESTNTRY»1 




STK 


GOBITl+l 




STN 


60BIT+1 




SH» 


-1? 




ADC 


gOCOB 




STM 


ESTNTRY 




StH 


G08IT1 




STH 


G08IT 




LDC 


3000O 




STD 


0.T2 




LON 


b 




STO 


WC 


STCK 


RJH 


STS 




tPM 


BUSY 




ZJN 


NBSY 




SOO 


D.T2 




MJN 


PRA3 
STCK 




UJN 


NBSY 


LJM 


PRS2 


PRA3 


RJN 


RELEQ 


PRA3A 


ADD 


fa.FNT+9 




LOO 


D.FA 




AON 


i 




CHO 


D.FNT*5 




LOG 


2RCI 




STO 


b.PPIRB 
O.PPIR8+1 




LOO 




LPN 


77B 




AOC 


JRO'lOOB 


*\ 


STO 


b.PPIRB»l 




LOO 


O.PPMES1 


ov.cio 


EQU 


bv.cio 




CHO 


D.PPIRB 




LON 


P. ZERO 




CRD 


D.TO 




LON 


2 




STO 


B.T1 




LON 


H.RPJ 




RJN 


R.MTR 




LON 


M.OPP 




RJK 


R.KTR 




LJM 


R.I OLE 


PRS2 


LOH 


COMECT 




SHN 


11 



INCREASE INCREHFHT 

LtN&TH CF T.TAVKS 

TRY AGAIN IE STILL WITHIN LIMIT 

♦ SYSTEM TAPES-TABLE ERROR* 

MESSAGE AND AEORT 

CORRECT ENTRY MAS BEEN FOUND 
INCREMENT FOR FLAG KORO 

STORE FOR LATER USE 



STORE FOR LATER USE 



SET WAIT TO 100 MS 



MORO COUNT 
GET STATUS 

GO AHEAD IF NOT BUSY 

IF TIME IS UP, ASSUME REMINDING 

GO TRY AGAIN 

GO AHEAO IF NOT BUSY 

RELEASE EQUIP. AND DROP CHANNEL. 

SET UP FOR 2 SEC. DELAY. 



RESTORE CIO TC THE INPUT REGISTER 
« CDPY IN DIRECT CELLS. 



WRITE CIO CALL INTO MSG 8UFFE9 



DELAY 2 SECONOS 

DROP PP 

EXIT TO IOLE LOOP 

CHECK FOR ACCESS VIA MNTC. 



iRr 


l*r< 


1RI 


l*05- 


IRT 


11.00 


iRT 


mcr 


1".T 


!<*'.> 5. 


IRT 


i-C-3 


IRT 


1*10 


IRT 


1*11 


1ST 


1*12 


IRT 


1V13 


1ST 


1*1'* 


1HT 


i*t3 


IRT 


1'ii'j 


IRT 


i'-<i.r 


IRT 


1MB 


IRT 


i«« 


IRT 


1*20 


irT 


11.21 


IRT 


11.22 


IRT 


1VH3 


IRT 


lU£i* 


IRT 


1*23 


IRT 


11.26 


IRT 


1*27 


IRT 


11.29 


IRT 


1«.2<? 


IRT 


11.30 


IRT 


1*31 


IRT 


1*32 


IRT 


1*33 


IRT 


H3* 


IRT 


1*35 


IRT 


1*36 


IRT 


1*37 


IRT 


1*38 


IRT 


1*39 


IRT 


1**0 


IRT 


1*1.1 


IRT 


1**2 


IRT 


1**3 


IRT - 


1*** 


IRT 


1*>.5 


IRT 


1**6 


IRT 


1**7 


IRT 


1**8 


IRT 


1**9 


IRT 


1*50 


IRT 


1*51 


IRT 


1*52 


IRT 


1*53 


IRT 


1*5* 


IRT 


1*55 


IRT 


1*56 


IRT 


1*57 


IRT 


1*50 


IRT 


1*59 


1P.T 


1*60 



© 



o 






e 



O 

I 
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'3* 



33«* 

3365 
3366 

3370 

3371 
3372 
337* 
3375 
3377 
3*00 
3". 02 
31.03 
31.05 
3*87 
3*10 
3*11 
3*13 
3«.l*. 
31.15 

3*1? 

3*28 
3<i21 
31.2? 
3*. 2 3 
3*2* 
3*25 
31.26 
3*38 
31.31 
31.33 
3*3* 
3*35 
3 (.36 
3*17 

3**0 
3**2 

3*** 

3«.50 
3<.51 
3*52 
3*53 
3*5* 
3*55 
3 (.56 
31.57 

3i.ee 

3**>1 
31.62 
31.70 
3".7l 
3*72 
3*73 
3*75 



0705 




1**8 




0280 


1853 


0327 




i*V* 




0200 


1853 


noo 




5*oe 


1863 


1*83 




0200 


1053 


0506 




20110 


8371 


5*08 


1063 


0355 




1*07 




0200 


1053 


0563 




UU 




0*08 


1**2 


3020 




1283 




0<.07 




1201 




0503 




1*06 




630* 




5600 


3*38 


1*03 




82B8 


1853 


3831 




1270 




8*13 




1720 




8507 




5*08 


2151 


5*88 


1376 


5*88 


28*8 


8188 


352* 


3862 




3*6* 




3*13 




3063 




3*65 




3*1* 




1*88 




3*18 




3*11 




3*12 




1603 




6718 




1*80 




5*08 


211% 


5*88 


1552 



CLRR1 



HHTC 



HHTC1 



HHTC2 



DENSITY 



HJN HHTC 

LOR CLRR 

RJM FCN 

UJN DENSITY 



0280 
SET 

SETA 



XBJf 
PRS8 



JUNP IF 65X TRANSPORT. 

CLEAR REVERSE READ. 
JUNP IF 6 OX TRANSPORT. 



LBN etc* 

RJH FCN 

LON 8 

STH NHTCSM1 

tON OEN556 

RJH FCN 

NJN HHTC2 

LDC 3778»FCN1»KMTCSW1 

STH HNTCSN1 

UJN CLRR1 

LON DEN1600 

RJH FCN 

HJN KHTC1 

ION ERRN33 

LJN CALL6HH 

LD0 D.FNT 
LPN 3 

ZJN SET 
LPN 1 

NJN 0280 
LON 6 

UJN SETA 
AON SET 
LON 3 

RJH FCN 
LOO D.FNT*» 
LPN 788 

ZJH PRS8 
SBN 208 

NJN X8X 
STN RDSXIP 

STH • RDSKP 
STH R0SK 

LJH PR S3 

LDO D.IN 

STB O.OUT 

STO O.T3 

LOO O.INU 

STD B.OUT*l 

STD D.T* 

LDN 8 

STD D.T 8 

STD O.T1 

STD 0.T2 

LOCA O.PPIRB»3 * 

AON 3 

CXO D.TO 

IDN 8 

STH PHYS 

STH RPHRSN1 



CLEAR CONVERSION MODE, 

SET FCN ROUTINE TO RETURN ON A 

♦ CONVERTER REJECT. , 

ATTEHPT 556 OEWSITYIVERIFY 65T», 
JUHP IF 556 CPl IS REJECTEO. 

RESET FCN ROUTINE. 
JUHP IF UNU IS A 657.' 

ATTEHPT 1688 CENSITYf CNECK FOR 658/Bl 

JUHP ON HONE FAULT. 

•FILE HA* NOT RESIDE ON 0£* ASSICNEO* 



ISOLATE DENSITY FLAGS FROH FNT. 
JUNP IF 556 BPI. 

JUHP IF 208 BPI. 

SET DENSITY FOR 888 BPI. 

SET DENSITY FOR 288 BPI. 

SET THE SENSITY. 

CHECK FOR SfAB PHYSICAL RECORD 

CHECK FOR READ SKIP REQUEST 

JUHP IF NOT A READSKP. 

IF READ SKIP lERO JUHP TO CAUSE 

OONT HRIIE ©LB IN INTO NEK IN 
SET IN » OUT 



SET OUT POINTER TO DISCARD OLD OATA. 
ZERO JUHP INST 

SET DIVIDE BY 5 CODE FOR A RPHR. 



1RT 


1*61 


1RT 


1*62 


1RT 


1*63 


1RT 


1*6* 


1RT 


1*65 


1RT 


1*66 


IRT 


1*67 


1RT 


1*68 


1RT 


1*69 


1RT 


1*78 


1RT 


1*71 


1RT 


1*72 


1RT 


1*73 


IRT . 


1*7* 


IRT 


1*75 


IRT 


1*76 


IRT 


1*77 


IRT 


1*78 


1«T 


1*75 


IRT 


1*88 


IRT 


1*81 


IRT 


1*82 


IRT 


1*83 


IRT 


1*8* 


IRT 


1*85 


IRT 


1*86 


IRT 


1*87 


IRT 


1*88 


IRT 


1*89 


IRT 


1*90 


IRT 


1*91 


IRT 


1*92 


IRT 


1*93 


IRT 


1*9* 


IRT 


1*95 


IRT 


1*96 


IRT 


1*97 


IRT 


1*98 


SC30019 


2 


IRT 


1*99 


IRT' 


1508 


IRT 


1581 


IRT 


1502 


IRT 


1503 


IRT 


150* 


IRT 


1505 


IRT 


1506 


IRT 


1507 


IRT 


1588 


IRT 


1589 


IRT 


1510 


IRT 


1511 


IRT 


1512 


IRT 


1513 


IRT 


151* 


IRT 


1515 


IRT 


1516 
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PAGE h 



35 



3*77 


5*00 


16*2 


3501 


5*00 


2525 


3503 


51.00 


2526 


3505 


2000 


032* 


3507 


5*00 


1510 


3511 


3031 




3512 


1202 




3513 


0503 




351* 


5600 


1353 


3516 


2000 


0307 


3520 


5*00 


1716 


3522 


0100 


3600 


352*i 


3031 




3525 


1202 




3526 


0*03 




3527 


0100 


360 « 


3531 


5*00 


1700 


3533 


2000 


2567 


3535 


5*00 


1*31 


3537 


3033 




35*0 


12*0 




35*1 


0*10 




35*2 


2000 


277* 


35** 


5*00 


1*31 


J5W 


1*10 




35*7 


5500 


1357 


3551 


2000 


1200 


3553 


5*00 


1*62 


3555 


2000 


0200 


3557 


5*00 


1*00 


3561 


2077 


7577 


3563 


5*00 


137* 


3565 


1001 




3566 


5*00 


1715 


3570 


5600 


1353 


3572 


2000 


31*5 


357* 


5*00 


176* 


3576 


5*00 


1*6* 


3600 






3605 


5*00 


1713 


3607 


5*00 


1372 


3611 


1063 




3612 


5500 


1712 


361% 


5*00 


1371 


3616 


0100 


1362 



PRS3 



PRStA 



NERGE1 



PRS* 



STM 

STM 
STH 

toe 

STH 

LOO 
LPN 
NJM 
RON 
IOC 
STM 
LJM 

too 

tPN 
ZJN 
tJH 

STM 

toe 

STM 

too 

tPN 
ZJN 

toe 

STM 
LON 
RAM 

toe 

STM 

toe 

STM 

toe 

STM 

SHN 
STH 
AOH 

toe 

STM 
STH 
OIF 
STH 
STM 
SHN 
RAM 
STM 
LJM 



ROOKA 

RCVR6 

RCVR6*t 

300B+HTCH-RPMRSH3 

RPHRSM3 

p.FNT*5 

BINHOD 
•♦3 

RDS RESET FOR BCO PARITY 

MTDATA-RPHRFIX+300B INHIBIT TAPE MOTION ON RPHR. 

RPHRFIX 
PRS* 



SET D.C.E. ROUTINE fOR A RPHR. 
IF BCO MODE* INITIALIZE 



O.FNT+9 

BINHOD 
•♦3 
PRS* 

BCDPAS1 
BYTE1 
BLANX3 
D.ESm 
*0B 
PRS1A. 
BIB* 
BLANK3 
10B 
RDi+1 

BCOPRU 

PRUSI2 

BCOCM 

ROSKP1 

-BCOCM 

CHPRU 

1 

CMPRUS2 

RDS 

BC08UF 

BUFLOC 

R03»l 

O.LIHIT.O. FIRST 

BUFLTH 
-' SPACECK 

-12 

BUFLTH-1 

SPACECK-I 
PREREAD 



SKIP IF BINARY - ELSE SET 

SET FOR SCOPE TAPE. . 

MODIFY BLANK TAPE SCAN FOR BCD. 

CHECK FOR 660* 

60 SET SCO MODE IF NO 660*. 

MOOIFY BLANK TAPE SCAN FOR BCO/666*. 
SET UP CONVERSION TO DISPLAY CODE 



RESET BUFLOC, ANO RESET THE NOISE 

• TEST. 

RESET FOR READSKP. 

SET THE BCD RECORD SIZE (IN CM WORDS* 

• INTO THE INSTRUCTIONS THAT CHECK 

• THE CIR.BUF. FOR ROOH. CHPRUSZ 

• LOOKS FOR ROOM FOR 2 RECORDS* 
SET BCO MODE. 



IN CASE OF 660* 

SET BUFFER LEK6TM AND 60 

START THE READ 
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1517 


IRT 


1510 


1RT 


1515 


IRT 


1520 


IRT 


1521 


IRT 


1522 


IRT 


1523 


IRT 


152* 


IRT 


1525 


IRT 


1526 


IRT 


1527 


IRT 


1520 


IRT 


1525 


IRT 


1530 


IRT 


1531 


IRT 


1532 


IRT 


1533 


IRT 


153* 


IRT 


1535 


iRT 


1536 


IRT 


1537 


IRT 


1530 


IRT 


1539 


IRT 


15*0 


IRT 


15*1 


IRT 


15*2 


IRT 


15*3 


IRT 


15** 


IRT 


15*5 


IRT 


15*6 


IRT 


15*7 


IRT 


15*8 


IRT 


15*9 


IRT 


1550 


IRT 


1551 


IRT 


1552 


IRT 


1553 


IRT 


155* 


IRT 


1555 


IRT 


1556 


IRT 


1557 


IRT 


155? 


IRT 


1559 


IRT 


1560 


IRT 


1561 


IRT 


1502 


IRT 


15M 


IRT 


: 15b* 


IRT 


15F.5 



3620 



036277 



END 
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12/10/70 PSGEh 



1.1 



8CU8UF 

BCOC 

8CDCM 

BCOPAS1 

BCDPRU 

8IN8UF 

6 INCH 

BINHOO 

BTNPRU 

8KSPS 

8LSNK2 

BLANK 3 

etftKKU 

BLANKS 

BLANK*. 

BUFLOC 

BUFLTH 

BUSY 

BYTE! 

BYTE2 

BYTE3 

811* 

B*8* 

8*8% 

CAU6MN 

cefi 

CEF2 

CEF3 

CEF* 

CFF5 

CFGO 

CFR 

CFP» 

CFRB 

CFRX 

CFR1 

CFR10 

CFR11 

CFR 2 

CFP6 

CFRT 

CFR 9 

CM 

CLCW 

CtRR 

CLRR1 

CHPRU 

CHPROSZ 

CCNECT 

c$ 
cvsw 

CVTBL 

CVT2 
CVT* 
CVT 5 
CVT6 



1RT- 



\n X AND I TAPE OR 
rfBOLIC REFERENCE T 



00041*5 
0002*00 
0000200 
0001700 
0001200 
00025U0 
0001000 
0000002 
0005000 
0000012 
0001*30 
0001*31 
0001*36 
00011.37 
0001*3* 
000176* 
0001713 
0000002 
0002567 
0002605 
0002612 
0002771. 
0002776 
0003005 
0001**2 
0002533 
000253". 
0002535 
C002536 
0002537 
0001002 
0001007 
0001233 
0001237 
0001006 
0001010 
00010*3 
00010*5 
0001026 
0001031 
000103* 
0001037 
. 00000*6 

ooooo** 

00000*0 
0003365 
000137* 
0001715 
0091120 
000000* 
0001*17 
00030*5 

0002671 
00027*3 
0002753 
00027*7 
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IVER 










■'.-: . •'■ ' '■ 


•■SUE 












001*17, 


0026*0, 


002666, 


002763, 


00277S, 003015,,; 


00303*, • 


00000D 












003555 , 


003561 










003531 












CO 00 00, 


0026*0, 


00301$, 


003551 




■;'. ; i ' : 


001*63, 


001763 










001373, 


001377, 


00171* 








003512, 


003525 










000000, 


001*61 










002*00, 


002*05, 


002*10 








0013*2, 


001<t33 








' 


003535, 


035** 










0013*3 












0013**, 


001*3* 










001307 












001671, 


002001, 


00357* 








003605, 


003612 










002*61, 


003116, 










001323, 


0026*3, 


0026*5, 


003533 






00132*, 


0026*7 










081325, 


002651 










003017, 


0035*2 










001*22, 


003003 










001337, 


0030*2 










002105, 


003265, 


003*15 








O0235* 












003157 












0013*6, 


003177 










00233* 












0023*7 












00101* 












001055, 


001121 










00103* 












0010*1, 


002*65 








* 


001050 










v ' 


001301 












001030, 


001033, 


001036 








001023 












O01O0* 












001021 












001025 




•* 








001016 












00110*, 


0013*5, 


003202 








003371 












003365 












003*07 












003563 












003566 












$031*6, 
001013, 


003361 
001170, 


00162*, 


002333 


. 




002116 
002576, 


002601, 


002621* 


00*262*, 


802677, 002702* 


00271** 


0027*1 












002751 






- 






002727 












002750 












002760, 


0030*0 











3/ 



003572 



002717, 802736* 
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,1 
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O 
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)UC REFERENCE 


TftBtE 














- 


CVT7 


0&'wtf-76i 




002757, 


083827 
















C.CPEF 


0000001 


SCPTEXT 


001156 


















C.PPFWA 


0001000 


scptext 


093620, 


888888 
















C.PP6M 


0006000 


SCPTEXT 


. 001453, 


001457 
















OCE 


0002101. 




002101 


















CCFCKT 


coeooou 




001471, 


881532 
















DCEP 


0001511 




00151". 


















DC?P1 


T03S52? 




B01517 


















OCEP2 


0001520 




081633 


















DCEKIT 


0001500 




081533, 


882770 
















OFHSIty 


00031.17 




003170 


















oewttoo 


0000007 




883410 


















DEN556 


00003 




103377 . 


















DUffCL 


0001066 




801037, 


002340 
















DIYMCLX 


08B1O65 




010 7 4 










- 








Ctrl' CI I 


00010/0 




001071 














r, 




0LY»CL2 


C001072 




001306 


















00" KIN 


0002025 




002453 


















O?00 


0003426 




003423 


















O.Bt 


000001.0 


SCPTEXT 


800000, 
802315, 


088088, 
802330 


002045, 


002060,. 


002237, 


082241, 


002242, 


882244, 


002257, 


0.CP40 


0000076 


SCPTEXt 


001125, 


881208 
















O.EST 


0000032 


SCPTEXT 


880008, 


881132, 


00113%, 


8 83145 , 


083151, 


083537 








O.Fi 


0000057 


SCPTEXT 


000000, 


882245, 


082316, 


803330 












D. FIRST 


OCOD060 


SCPTFXT 


002005, 


882012, 


882816, 


002021, 


003681, 


803684 








O.FNT 


0000020 


SCPTEXT 


000880, 


888000, 


888088, 


001500, 


081583, 


881520, 


001522, 


001627, 


001643, 








001646, 


081650, 


082826, 


002038, 


802154, 


882164, 


002174, 


002283, 


002205, 








002206, 


082223, 


802225, 


802226, 


002232, 


802236, 


002243, 


002246, 


002250, 








802308, 


882313, 


002317, 


882321i 


002372, 


802375, 


003152, 


903156, 


003230, 








083327, 


883332, 


0031.17, 


003433, 


003511, 


883524 








P.FR5 


0000045 


SCPTEXT 


880888 


















0.FR6 


0888846 


SCPTEXT 


808000 


















D.FR7 


0800047 


SCPTEXT 


080080 


















0.1N 


0000062 


SCPTEXT 


081361, 


881366, 


081784, 


081787* 


881726, 


001731, 


001745, 


oom*. 


001755, 








801762, 


981772, 


001774, 


082817, 


002022, 


082032, 


082037, 


082046, 


002050, 








0831.50, 


083453 
















O.IIHIT 


0000066 


SCPTEXT 


001725, 


801730, 


882874, 


082877, 


03688, 


883603 








D.OUT 


0000061. 


SCPTEXT 


001 362 » 


981365, 


881703, 


081786, 


082867, 


882872, 


802076, 


003451. 


003454 


O.PPIP 


000007». 


SCPTEXT 


802311, 


083171. 
















0.PP1RB 


oooooso 


SCPTEXT 


802052,. 


802057, 


082251, 


882256, 


882303, 


082304, 


082318, 


082312, 


002322, 








802327, 


8 03283, -\ 


003218, 


883335, 


883336, 


883342, 


003144, 


003462, 


003467 


0.PPHES1 


0000075 


SCPTEXT 


00235 3 t 


003343 
















O.PPONE 


0000070 


SCPTEXT , 


888800, 


008808 
















O.RA 


0000055 


SCPTEXT 


808900, 


881760, 


002010, 


802035, 


882855, 


002254, 


802325, 


003206, 


003465 


D.5V2 


0000072 


SCPTEXT 


006888 


















0.IM5 


0000035 


SCFTEXT 


88808ft 






4 












0.IH6 


00 00 36 


SCPTEXT 


000080 


















0.TH7 


0000037 


SCPTEXT 


800800 


















o.tr 


0000073 


SCPIEXT 


800008 , 


901282, 


083173 


} 












O.T0 


0000010 


SCPTEXT 


801124, 


•31127, 


881196, 


091402, 


001404, 


001472, 


002024, 


002062, 


002064, 




* 




082352, 


002354, 


082423, 


082435, 


082477, 


002580, 


002585, 


002510, 


002520, 








002521, 


882552, 


002553, 


082660, 


003821, 


083212, 


00334%, 


803457, 


003471 


D.T1 


9000011 


SCPTEXT 


WHS, 


801271, 


001564, 


001567, 


881732, 


881741, 


• 001743, 


081763, 


001776, 








88Z808 , 


802368, 


002573, 


802576, 


882616, 


002621, 


082674, 


002677, 


002711, 


$: 






0027 n. 


802733, 


002/36, 


003213, 


903222, 


003350, 


803460 







k> 



1.1 



D.T2 



0.T3 
D.T* 
0.T5 
D.T6 
0.T7 
0.70 
0.71 
0.2? 
0.73 
0.7*. 
D.7.5 
0.76 
0.77 
Efll 

Ee3 

EP* 
EB5 
E«5"* 

ENOTAPE 
FNP**. 
ENC**.X 
EPPAS1 
' EP.RNO 
ERPN16 
EPRN33 
E»«?N5 
EPPN« 
FSTASG 
ESTCH12 
ESTCH3* 
ESTHOW 
ESTNTRY 
ExSTS 
FCN 
FCNX 
FCN1 
FETFN1 
Flit 

f f IttC 

^ FSTDSP 

1^* FSTEOP 

FSTFT1 

FSTFT2 

FSTORO 

FSTPPC 

FSTSFC 

FSTeUN 

GOP. IT 

6CPIT1 

I AM 18*. 
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00Ud012 



00 00013 

000061*. 

0000015 

GOOO"!* 

0000017 

0000000 

0000001 

0000003 

0000003 

OOOOOO* 

0000005 

00406 

0000007 

0002*><.5 

000261.7 

0002651 

0002€5* 

0002666 

00030*2 

O00D0".O 

6003031 

00030?* 

0002". *6 

0000021 

0000020 

00000«<1 

0000005 

0000010 

0000032 

0000033 

000003". 

0000035 

0002516 

0001300 

0001053 

0001052 

0001055 

00000V0 

0002556 

000256*1 

000251.6 

6002552 

0000007 

00 00027 

0000020 

0000025 

0000026 

0000022 

0000<!2* 

0000030 

0000021 

0002506 

0002*75 

0002775 



SCPTEXT 



SCPtEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 
SCPTEXT 



001133, 
002575, 
00271.1, 
.001737, 
002051, 
0017«»6 
001**7, 
001*52, 
0032*3, 
001206, 
001211, 
00321.7, 
000000 i 
O000OO 
006000 
000000 
001326, 
001327, 
001330, 
002632 
002653, 
001336, 
001653, 
002777 
0030** 
002366, 
001**2 

08i**i 

003*1* 

00326*. 

00210*. 

00000 

000000 

000000 

000000 

002513, 

001171 

00135«., 

001057, 

001063, 

000000* 

001701 

002555 

002557 

002561 

00105"., 

000000 

00 000 0, 

00 0000 

000000 

000000, 

000000 

000600 

oooooo 

00327*, 
003272, 
00133*. 



0017*. *, 
002601, 
003311, 
001767, 
002071, 

001750, 

002275 

0032*i6, 

001212, 

001213, 

003256 



002567 
002605 
002612 



001765, 
002620, 
003320, 
002031, 
003*»55 

002272 

003261 

001215, 

001216, 



002013, 
Q0262«», 
003*61 
002 0*, 7, 



0032*1, 
003262 



002015, 
002676, 

002065, 



0032** 



002027, 
002702, 

0031.52 



0020*0, 
002713, 



0020*.2, 
002717, 



002356, 
002735, 



1" / 



002656, 002662 

003005 

002125 



003220 



003250, 003253, 093270* t»«33«Jl 

002*01, 0«*06, 002*11. 003366, 003372, 0031,00, 003*11,. 003*31 

00106* 
003*03 
OOOOOO, <\ 000000, 000000 



001062 

oooooo* oooooo* odooeo 

003256 



003305 
003303 



i 
■A 



Vs 


^^. 


» 1.1 


^^.JY 


IAH?n<t 


6. .3021 


I AN 18* 


0003507 


IKIT 


0081*07 


IN9EC 


0001*9.0 


INT2 


0002172 


INT2A 


0002171, 


INT3 


0002177 


INT* 


000221V 


INT5 


0002162 


IP.PTCH 


0000013 
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IP.UPE1 


008881* 




IP.PPE2 


0000010 




LA 


0000035 




L01 


0001613 




tD2 


0001615 




LEV 


0000036 




LF. TAPES 


CO 0010 


SCPTEXT 


L.PPHOR 


0030005 


SCPTEXT 


l-S^Cl 


0301700 




HHTC 


0003371 




M><TCSM1 


C001063 




HMTC1 


0003377 




MHTC2 


0003*10 




MSG 


0001205 




HSGA 


0001251 




*SG1 


01212 




KSG2 


0001200 




M.OFH 


0000001 


SCPTEXT 


M.DPP 


0000012 


SCPTEXT 


H.RPJ 


0000037 


SCPTEXT 


N8SY 


0003323 




NOP»*Atl 


C001556 




OVLPST 


00000*5 




OV.CIO 


0031117 


SCPTEXT 


OV. 1PP 


03*2220 


SCPTEXT 


*. OV.6WM 


0*12715 


SCPTEXT 


) PARITY 


08021.00 




PAR 10 


0002511 




ft PAUSE 
VPAUSFX 


0001153 




0001152 




J PHYS 


030211* 




PNTROK 


0002107 




PBA3 


0003325 




PRERD1 


00011.15 




PREREAD 


0001362 




P»S 


00031*5 




PRS1A 


0003551 




PRS2 


ooo3?ei 




PPS3 


800352* 




P&S* 


0360 




PRS5 


0003222 





801335 

001333 

001375 

001356 

00150*, 

802150 

002173 

002176, 

802153 

flOlOiO, 

801171, 

Ml* 37, 

002535*. 

0O26* 7, 

801*07, 

002370 

Ofll*?l» 

•02626, 

11030 33 1 

001331, 

«t 5 32 

801677, 

003260 

001*53 

601072, 

00336* 

0Q3375 f 
003*13 
8 03*82 

ooini.3, 

00120?, 

earn? 

001211. 
802361 
002260, 

easisi 

003317 

wiwe 

001717, 

882301, 

80226? 

881*55 

881610 

882523 

081187, 

Ml 157 

802110, 

882108 

883321 

881622, 

802122, 

081000 

8^35<.l 

803323 

383**6 

883522, 

803216 



082151, 802160, 802161 



882211 

8 01072, 
81173, 
001*63, 
882567, 
002651, 

oai6** 

001537, 
02631,, 
003836 
801681, 

082157, 



01*37 
0031,03, 



8821.67 
01207, 



00335* 



882111, 
833*4 



8 02511 
803*73 



092*'** 
083616 



083527 



881100, 
00117*, 
001*12 » 
002571, 
02668, 



CO 155*, 
80 2655, 

801626 

082201, 



003*05 



001103, 
001175, 
001613, 
082685, 
002775, 



0dl673, 
0027*7, 



00256*, 



861116, 
001356, 
001615, 
002607, 
803805, 



00167*, 
002765, 



003171 



01162, 
801360, 
QflZlOt, 
002612, 
003807, 



032603, 
OOJCOt, 



00116*, 
001*33, 
602103, 
08261*, 
003021, 



D Z 6 1' 't t 
QC'321'J, 



cai*3*, 

832*23, 
002633, 

9330*2, 



Bi.2618,. 

sail! i.3, 



OCttCG, 
5 01'. 56, 
.CCiL*!,?.-;, 

cs3^rt 



G li .: s: 1 1. . 

t.'.,3lii *1 



. ( 



002*71, 00315*, 003163 



002121, 003170 






i 
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PRS7 
PRS8 
PRUSIZ 
P. TAPES 

p. zero 

R8TA 

RBI 

RB2 

R83 

R6% 

RBS 

RB55 

RC 

RCVD 

RCVRA 

RCVR8 

RCVRC 

RCVRE 

RCVR3 

RCVR6 

RDCK 

RDCKl 

ROCKR 

RDI 

RDN1 

R0N2 

ROOK 

ROOK* 

R00K8 

ROOKC 

ROOK1 

ROS 

ROSIN 

RDSK 

RCSKIP 

RDSKP 

ROSKP1 

ROSX 

ROl 

RD2 

RD3 

RO% 

RC* 

RO**» 

RD5 

WW 

RE*0 

READOK 

REAOY 

RECYC 

RECVTF 

REtEO 

RELEOX 

REtl 

REL2 

RES 

RES» 
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PACE 



*1 



0003236 
00*3*50 
0001«.62 
000001% 

oo ao ooo 

0002657 

0002571 

0002607 

000261* 

00 02630 

0002660 

0003027 

•0 0047 

0002333 

0002*10 

0002M3 

00 024 V*. 

00023*6 

0002*57 

0002525 

0001572 

0001622 

0001620 

0001*61 

0002101 

0002103 

000162* 

00016*2 

00016** 

0001630 

0001667 

0001353 

0001352 

00020*0 

0002151 

0801376 

0001*00 

0001351 

0001356 

0001360 

0001*63 

0001*72 

0001*7* 

0001*75 

0102*23 

0002*35 

0001703 

0001721 

0000001 

0002267 

0802300 

0001076 

0001075 

0001100 

0001103 

0001131 

0001271 



SCPTEXT 
SCPTEXT 



003225, 

003*35 

00153*, 

0032*0 

002023, 

0026*2 
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RHSY 


173 




RMSY 


171 




RMSY 


17 2 




Ol3«.fSY 


1 




013<«KSY 


Z 




RHSY 


1<><. 




HSC0EJ3« 


1 




MSCCC33* 


2 




HSC00338 


.'7 




H3C00338 


<t '■■ 




HSC00338 


5 




OlJfcKSY 


«. 




MSC00338 


. 6 . '. . 




0134KSV- 


■ . 6 ■ 




0l3f.KSY 


■'• 7... :.■ 




0131.KSY 


8 




013I.K5Y 


•9 ". 




013I.KSY 


:o ■'■ 




HSCC0338 


7 




MSCCC335 


■ ■ « . 




HSCCC333 


' 9 




OMSV 


j(j t i 




S'^Y 


. t :• •■ 


.. 


ftMS 1 ' 


. '■<■•'. 




a, u SY 


ip.-: : 




tM5 v 


1 •-. 




9I1SY 


^ > ' 




9'13Y 


i<-.'. '■■ 




r ;'f"Y.' 


i' : n ■ ' 


'■■ < 


rTHr>Y,.;; 


<IJ .. 




-HSV, 


■ ■■'■■ " J '•"' 




*MSY 


V IT 


. 


OUST 


, L't-J ■ 




RMSY 


;:<;'•. '.' 




-:1"C 


£C5 • ' 


} 


H '<SY 


iit 




; »w^^. : 


Zi'T 





o 
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tUk7 

C5C 
6". 5 2 
6*5, 

E<*55 

f.57 

e«.f.2 
e «.6 2 
c.£e 

tut? 

tk7Z 

f.75 
t<.7{ 
EU77 

tSuO 

f = :2 

*533 
£535 
tS0 7 
f5lC 
f>12 
E51V 
E515 
E517 

f5?C 
6521 



H.fO 

55C0 7te<. 
5CC3 7175 
?«, 7*. 

01 CO 00 60 



3071* 

5i.CC 

?oc« 

76C9 

f ueo 

ISC') 

e5co 

lit i' 

75C0 

cico 

7*.CJ 
23C3 
71(0 
3M2 
f 6£3 
6506 
7St3 
02£0 
C516 

3 01? 
C5l<* 



71 H 



71*2 



65 C 2 



6«.27 



C5CI2 

65tfr 
6515 

66<ti 



6 (.66 





LCN 


103e-2<(C 




sap 


ACf»REG«l 


YPOISK1 


LCH 


WCTA 




STC 


nc;i 


YRQISK 


SUPS 






Lit) 


MCCT 




SfK 


WCtA 




LCN 


u 




«TK 


y;hitch 




LOC 


YEIGIT*«. 


YR0ISK2 


ECU 


♦-1 


VR0ISK3 


FAN 


# » 




STf 


YL*PK 




LCN 





Y»DISK«.~ 


I J* 


Y"tcisKet»» 




seh 


i 




MN 


YBPTSK* 


YROISKAC 


CCK' 


• * 


YROtSXS 


LJ" 


YPOSITG 


YROISK6 


ACN 


»♦ 




Ltx 


PRULEKB#2 


VROISK7 


I AC 


IORUF,»* 




STC 


D.T2 


YROISK8 


FjM 


YRoiSK«,«» 


YRQISK9 


IJM 


YROISKU,»« 


yrdiskio 


CCN 


»« 


YfiOISKlt 


Kjv 


YSTSC 


YRPISK13 


MN 


YB0ISK17 




LCP 


C.T2 




MN 


YR0ISK17 



CCMFASS - VER 2. 09/17/73 17.37.21. 

BLTP TRACK EY 1, RESET SECTOR 



PAGE 



152 



€522 


?Ki| 


6CB0 




LOC 


»* 






6523 


Y SWITCH 


ECU 


♦-1 


t52<. 


0U7 






7JN 


VBQISK16 


E525 


50tfi 


3136 


yrdiski«» 


LCf 


OFCEX 


t5?7 


C«.f«i 






7JK 


VR0ISK16 


€53£ 


i*»C* 






LCN 


3 


£531 - 


5VC0 


3? 06 


YR.OISK15 


STM 


CFCE* 


E53 3 


ciro 


6<«%Q 


YR0ISK16 


LJC 


YRPISKX 


€535 


21 4 


6672 


V90ISK17 


UJf 


YSTSC 


6 53 7 


6 2C 3 


7956 




PJf 


YEPFINF 


f 5M 


3 Of 7 






LSC 


ST 


f5<-2 


1310 


, 




St-K 


17-9 


l c t,l 


CftC 1 






FJH 


YPCISK18 


65". <i 


i«.ca 




Y*DISl7* 


l> 


C 


t c *5 


8 3* J 






UK 


VR0ISK15 



►CVE 3TTF CCLKT FROM flfiECT CELL 



705<. REAC/hRITE FUNCTICS 



TIMEOUT - 1 SECOND 



jgcp cn error 



EYTE CCUNT TC -A- REGISTER 
READ/WRITE PRU 
SAVE 9EMIMKG MORO CCL'M 
(LUN YK0ISK9 IF REACINC I 



GET GENERAL STATUS 
JUHP If ESfiCS 



IF I/C CFEfiATICM OIO *CT CCMFLETE 
JUMP TO EFRCR PUOCfSSIKG EVEN HITH 
GOOC GENERAL STATUS 



JLMP IF NC RETRIES H£P£ fAEE 



EXIT IF F«>EC£CEO BY UkCCfiRECTA8LE 

ERROR 
FLAG RECCVEPEC ERROR 

EXIT 

GET CETAIL STATUS FCR ERROR KESSAGE 
FFEPARE EBBCfi INFORMATICS 



JLMP IF hC CATASTROPHIC EfiflOR 
FLAG UKCORKECTA9LE EPPCR 



FBt{ 



13{<. 



Y'ciSKi'. c Ht: 



0»4l3CSY 


1 


RHSY 


2C9 


'f MSY 


?!0 


RK5Y 


211 


RM?Y 


212 


RMSY 


213 


RHSY 


21". 


RMSY 


215 


RHSY 


216 


RHSY 


217 


RMSY 


218 


RHSY 


219 


RHSY 


220 


RHSY 


221 


RMSY 


222 


013<.HSY 


12 


013'. fSY 


13 


RMSY 


225 


013*. KSY 


1". 


MSC0G322 


3 


RHSY 


227 


RMSY 


228 


RMSY 


229 


RMSY 


233 


RMSY 


231 


RMSY 


232 


RMSY 


233 


RMSY 


23<. 


RMSY 


235 


MSCQ0338 


10 


RMSY 


2<*b 


RMSY 


2«.S 


RMSY 


2<.t 


RMSY 


21.7 


RMSY 


2«.8 


RMSY 


21.9 


RMSY 


250 


RMSY 


251 


RMSY 


252 


RMSY 


253 


RHSY 


25<< 


PMSY 


255 


RMSY 


266 


RMSY 


257 


RHSY 


258 


RMSY 


259 


RMSY 


260 


RMSY 


261 


HSC0033A 


11 


RMSY 


263 


RMSY 


26*. 


RMSY 


265 


RHSY 


266 


RMSY 


267 


RHSY 


268 


PMSY 


269 


RM?Y 


273 



«TACK PROCESSOR - SCCPE 3 MASS STORAGE INFLT/OUTPUT PACKAGE 
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f5fc7 
tS51 



€5?2 

€55*. 
65M 



<56J 

6*62 
£5t« 
€5£» 



f567 
(57C 
f5'l 
("73 
€5-''. 
t57; 
t577 

f631 
{602 

e*.c3 



660*. 
€60€ 
€697 
€111 

£612 
f 61«i 

C616 
f *>17 

*621 

t «.?i 

f 62 = 

f 62 7 

f Mt 
t632 
*6?«. 



0711 

1017 

0672 



?0C0 sJClt 

*«.C0 6523 
C1C0 6«t67 



ldlO 
31-17 

?oca 7113 
IOC 
0305 



3010 
101". 
3111 
15CI 

21*4 03C0 
OF'5 

2111 777' 
3 "ill 
lflf 3 
IMO 
3712 
06F2 



6?53 



2G?3 


1C23 


3210 




f«»ta 


6627 


ICffc 




f«.C0 


6617 


50 tC 


71 01 


10U 




IOCS 




3fcl2 




r3ii 


717«. 


5*. 11 


7171. 


f ceo 


71C«. 


1023 




331? 




1071 




5311 


71 7S 



Y90ISK1* 



"JN VOPISK21 

SKM 5-8*18 
FJN YROIS17A 



ICC YCIG1T414E 

ST" VSKllCf 
LJH VRCISK3 



CCHPASS - VER 2. - 09/17/73 17.37.21. 

JIKP IF CCPPECTA3L C CATS errcr 



ASSUKE tKCCRKECTASlE EFSCF IF KEITH 
RECOVERY IK PRQGRrSS NCR 
CATASTROPHIC BITS ARE SET 



PAGE 153 



YP0ISK21 


IZ* 


« 




STC 


O.T2 




L~f 


VCETSTS+11 




SHN 


«. 




UN 


YPniSK23 


• 


riVlCf PIT ACCRES 


YRrlSK22 


LCD 


C.TO 




SHN 


12 




• CO 


C.T1 




<HN 


1 


YRDISK21 


4CC 


-i2«;i2«i 




Fjt! 


YRCISK23 




ACC 


12Stt-i 




STC 


9.T1 




SM 


-12 




«TD 


D.TC 




«CO 


O.f? 




FJN 


YR0ISK22 



7tS«. CCNTUUE FUKCTIC* 

SET RETRY SWITCH 
GC REPEAT CPEKATION 



CCUNT FCF CIVIOE 



CECREMENI DIVICEMO,INCRE«M OUGTIE 
CCRRECT LAST SUBTRACT 

JtHP IF KT FIKISH?C 

• REHAiNTCR IS IN C.TO. QUOTIENT IK C.tl 

» SET UP SHIFT INSTRUCTICKS ANO MASKS TC PERFORM THE 

» -\ INCLUSIVE CR OFERATICNS 



eYTE2 SHIFT IS 19-REHAIKCER 
6YTE1 SHIFT IS -REmAIKCER 
Is 776 - FE>AIMOER» 

CCRRECTICK 5YTE 
LEFT JtSTIFY 
Svn -REkainCER 
SAVE FART 1 
CCRRECT PYTE1 



F«.ll 7175 





tr-c 


,SHN.*19 




sec 


C.TO 




STM 


YPCISK25 




ACN 


770.1c 




STM 


VPCISK24 




LCH 


YCET<TS*7 




«t-N 


1 


YROISK2*. 


««-N 


»» 




STC 


n.T2 




^«k 


IC»UF,C.T1 




ttii ' 


iceuF.c.Ti 




LC* 


VCETSTS+7 


YO.OtSK25 


ShN 


i e .'** 


„ . 


L"C 


C.1Z 




SMK 


-6 




Iff • 


IC°CM1,C.U 




<TP 


jfiflU'+l.C.Tl 



S*N 19-REHAUC^ 

CLEAR PART 1 CF COSPECTICK BYTE 

FCSITICK 

CCRRECT DYTE2 



RMSY 


271 


RMSY 


272 


OlSfcfSY 


15 


RHSY 


271. 


RMSY 


275 


RHSY 


276 


RMSY 


277 


RMSY 


278 


PMSY 


279 


RHSY 


2B0 


RMSY 


261 


RHSY 


2«2 


RMSY 


283 


RHSY 


28h 


RMSV 


2«5 


RHSY 


286 


RHSY 


287 


*H?Y 


288 


RHSY 


289 


RHSY 


290 ! 


RHSY 


291 


RHSY 


292 


RMSY 


293 


RHSY 


291. 


RHSY 


295 


RHSY 


296 


RHSY 


297 


RHSY 


298 


RHSY 


299 


RMSY 


300 


RHSY 


301 i 


RHSY 


' 302 


RMSY 


303 


RHSY 


30«i i 


RHSY 


305 !, 


RHSY 


306 -i 


RHSY 


307 


RHSY 


308 


RHSY 


309 


RHSY 


31C 


RHSY 


311 


RHSY 


312 


RHSY 


313 ! 


RHSY 


31«. 


RHSY 


315 


RHSY 


316 


PMSY 


317 


RHSY 


318 


RHSY 


319 


RHSY 


320 j 


RHSY 


321 


RHSY 


322 


RHSY 


323 i 


RHSY 


32<» j 


RHSY 


325 | 


Rh$y 


326 i 


PHSY 


327 f 


O 





^ 



o 
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Q¥ERLA* 3SY - DRIVER FOR ftk rCC AT 13 



COMPASS - VER 2. 



09/17/73 17.37.21. 



6636 



C1C0 6525 



LJH YR0ISK14 



GET STATUS 



EXIT 






6 61.0 


0100 


0000 


YSTSG 


SUBR 


661.? 


1412 




" " • 


LCN 128 


661.3 
66U5 


0263 
0572 


4711- 




SJH . YFjN - 




KJN BETUPMJ 


66<.6 


7 (.CO 


. . ... - 


. JfStSl 


ACN ... .** , 


6 61.7 


15*9 




1 p&t ■■■■'' 


LCN (J 


t-aE 3 


6tta 


6661 


VSI'Sl A 


FJM YSTS2t«* 


6«i c ? 


irri 






59N t 


6 65 3 


e57i» 




... - ....,: 


NJN. . YSTS1A .- . 


665 it 


net 






LCN % 


6655 


fcffifl 


6610 


.. YSTS18 


IJH . i£TURNJ,!»» . 


6657 


75C8 




YSTS1C 


CCN *♦ 


666C 


0357 




. ' .. .' ... ' . 


RETURN 


6 6M 


7QG0 




. ... . Y$fS2 


IAN . . *•. 


666 2 


6569 


6665 


YSTS2A 


IJM VSTS3A,»» 


6 661. 


7 5C3 




..._ Y'STS^... ... 


CCN *» 


66f-5 


*ht? 




YSTS3A 


STO ST 


6 66 6 


sua 


f 110 . 




.SIM St All —. ... 


6670 


oati 






RETURN 



GENERAL STATUS OUTHCUY CUSY 9IT» 
I IF A. REG IS NCN-IERC WITHOUT BIT 11 (ABNORMAL 
1ERKINATION> SET, TI-EN TIMEOUT OCCL'fifiSC IN YFAN 



705<i GENERAL STATUS FUNCTION 



STATUS- IS THERE . 

WAIT TILL STATUS OR TJ«-CM 



INPUT. SIAILS BYTE 



o 



PAGE 



151. 



RMSY 


32« 


RMSY 


329 


RMSY 


33C 


PMSY 


331 


RMSY 


332 


013HPSY 


16 


Otl«.f SY 


17 


0131. CSY 


18 


013l*»'SY 


19 


RMSY 


333 


*SCQ0336 


12 


RlSY 


33S 


RMtV 


336 


RMSY 


33 7 


0131. CSY 


20 


RMSY 


339 


HSC0C322 


«t 


HSC0C322 


5 


HSC00322 


6 


MSCQ0322 


7 


MSC00322 


? 


MSC00322 


9 


MSC00322 


1C 


MSC0Q322 


11 


MSC00322 


12 


RMSY 


31.3 


RHSY 


Hi 


RMSY 


. 3*2 


RHSY 


3<ii 


RMSY 


31.4 


MSC00338 


13 



6671 
6*73 

6 671. 
(I>7 6 
6 ft 7 7 
6 7dC 
6 T 01 
fC 
6705 
(>J6 



C1I0 
11.13 
02G0 
C572 
1414 
71.00 
7100 
65C0 
75C0 
C362 



J0OO 
6711 



7075 
6766 



»♦ 



YSTSO 



YSTS4 
YSTS5 
YSTS5A 
YSTS6 
YSTS7 



GET CETAIL STATUS JfiOf. THE BUFFIREC CCl.TROU.ER.. 
EXIT TWELVE KCRCS OF DETAIL. STATUS IN YMT5T5 



SUBR 

LCN 13B 
RJM YFAM 
NJN RETURN! 

LCN 12 

ACN •* 

IAM YCETSTS.»» 

IJM YSTS7,«» 

CCN •'♦ 

RETURN 



7054 DETAIL STATUS FUNCTION 

tENGTkLOF CETAIL STATUS 
INPUT.CETAIL STATUS 



FUNCTION ARC TIKE OU A FULL CHANNEL CONDITION 

EXIT A .EC. IF FUNCTION ACCEPTEfl 

A .NE. IF NCT ACCEPTED IN 1 JECONO 



MSCG0338 

MSC03338 

MSC00338 

MSC00336 

MSCC0338 

RHSY 

RKSY 

013hPSY 

RMSY 

RHSY 

RHSY ._ 

RMSY 

RMSY 

MCC0033* 

R1SY 

3:<SY 

RMSY 

RHSY 

013(.fSY 

U131.CSY 

O! . 3"i. f £ Y 

O i 3 1, f S Y 



lb 
17 

18 
19 

3t7 
31.1 
21 
3S0 
351 
55c' 
352 

e a 

35 7 

r ? 

iC. 
3 i ■'• 

2'i 
J-'. 



-<3 
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OVERLAY 3SY - ITRIV" PC? ?*<• "CO AY 13 



. 09/17/73 17.37.21. 



o 

I 



6 75 7 

f 71? 
6.712 
671* 
6717 

f 7?a 

6 722 
6723 
6 72* 
t725 
6*26 
6 72? 
f*11 



6732 
673* 
6735 



€'36 

67*0 
67*2 
6**3 
£71.1. 
6 7*3 
1 7W 

6*51 

*t*52 

6 753 

675* 
6755 
6757 

6763 

6**1 

676* 
6 7*5 
(76* 
67t7 
6^71 
6773 



1*60 

CU2 00 CO 

2101 0030 

**?0 672* 
76C0 
15(0 
65T0 6787 

J'fl 

057* 

7500 

1*C!) 

3*10 

C200 7355 

1*73 



02C0 6«36 

1*C1 

33*2 



6713 



YFANX 


LCN 





YFAN 


SL°F 






*nc 


YCIGIT 


YFAM1 


ECU 


«-l 


YFAM1A 


«JH 


YFAN*,»» 


YFAN2 


nn 


»• 




LCK 





YFAN3 


IJH 


VFBNX,»» 




SPN 


1 




KJN 


YFAN3 


YFAN<» 


CCN 


»* 




LCN 


*> 




STC 


ln.ro 




•UK 


YEFRIKF . 




LCN 


OERCR 




IP 


DEF.RKSC.2 




LJK 


CR&CALL 




ELSE 


1 




SJM 


TALL 




LCN 


1 



NCRHAL EXIT 



ACC IN ECUIPKENT NUHCER 

JUHP IF CwANKfL AIRE AC Y ACTIVE 

TICEOUT -• 1 SECOND 

r, 

CLEAR AeCRT FLA<*. FOR SLeRCLTINE C*L 
TEMPORARILY LSE REJECT FCR TIME CUT 
ERROR EXIT IF TIMEOUT IN CEACSTART 

EXIT KITH A-REG POSITIVE KN-ZEfiC 



RETURN 



LOAD THE ACCS6SS REGISTER 

ENTRY ACCPEG+0. «1 = OISK ADDRESS 

EXTT 



A .EC. IF kC ERRCR 

A .CT. IF TIPEOUT-OR ACTIVE CHAWEt HAS ENCOUNTERED 



01C0 00 iO 

2C0 66*1 
1067 
977* 
1*62 

?*tC 7162 
C2r0 6711 
56* 
7«.r0 

30** 
3* CI 
5 CO 7163 

3*6 2 

5010 716* 
101* 
3*C3 
106 3 
3*C* 
1*0* 

730 3301 
65f3 677* 
75C0 



YPUTAOC SU D R 
VP'JTACl 



RJ* YSTSG 

SHN 17-10 

•ON YPUTAC1 

L!> 2 

ST* VLAFK 

RJH YFAN 

KJN RETURN1 



YPUTA07 


ACN 


»« • 


• 


SET 


tF u FARAtET 




LOO 


CUR 




STC 


O.Zl 




Lor 


AfiOREG 




STC 


0.22 




LCM 


ACCREG*! 




S«N 


12 




STO 


0.73 




SHN 


. . -12 




STP 


O.Z* 




LCN 


* 


YPUTAO* 


CAW 


D.Z1.<" 


Y°UTAD9 


TJf 


YPUTA011,»« 


YPUTA^IC 


"CN 


C 



GET GENERAL STATUS 

JUMP IF CPPOSITE ACCESS RESERVEO . 
705* SELECT 2/1 INTERLACE FUKTICK 
SAVE FUNCTION CODE 

EXIT HITH A-REG NON-7EPC CK TlfECUT 



PARAK 1 » UNIT fO. 
PARAK 2 a CYLINDER NO. 

FARAf 3 * TRACK NO. 
PARAH * * SCCIC NO. 
SEND AtOPESS 



PAGE 



0l3*KSY 

RHSY 

RMSY 

PMSY 

RHSY 

RHSY 

013VKSY 

PHSY 

0l3*fSY 

013*KSY 

PMSY 

RHSY 

KSCCC322 

HSCCC322 

RHSY 

RHSY 

RHSY 

RMSY 

">HSY 

RHSY 

RHSY 

oi3*rsv 

RHSY 

RHSY 

R^SY 

RHSY 

RHSY 

Ol3*fSV 

013*KSY 

ai3*PSY 

0l3*fSY 

013*fSY 

RHSY 

RHSY 

OMCY 

MSC0C338 

HSC00336 

013*fST 

RHSY 

013*H«Y 

RHSY 

013*HSV 

013*»'SY 

0*1 3> SY 

OfclSfSY 

C13PSV 

0*13fSV 

0*13>SY 

0*1 3* SY 

0*13HSY 

0*13I'SY 

0*13KSV 

OM3KSY 

0*l3fSV 

0*13I<SY 

013*fSY 



31 



gp 



155 



26 
365 

366 
367 

sen 

369 

27 

371 

28 

29 

37* 

375 

13 

1* 

376 

377 

376 

379 

363 

IIU 

3B2 

31 

36* 

365 

386 

38 7 

383 

32 

33 

3* 

35 

36 

389 

39D 

391 

22 

.23 

*6 

392 

*7 

393 

*6 

*9 

2 

3 

* 

5 

6 

7 

6 

9 

10 

11 

12 

13 

51 

52 






STACK PROCESSOR - SCCPS 3 MASS STORAGE INFLT/CUTFUT PACKAGE 
OVERLAY 3SY - DRIVE* FOR F44 CCC AY 13 



CCMFASS - VER 2, 



39/17/73 17.37.21. 



PACE 156 



f 774 
6775 
6 77* 
£777 
7031 



C4C3 

mi 

C3C3 

02CJ 

site 



6641 
6736 



VPUTAOll 



YPUTAD12 
VPUTAQI3 



ZJN Y»UTAC12 
L3N 1 
UK VFUTAC13 
fijM YSTSG" 
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INTRODUCTION 



INPUT/OUTPUT 



■/ 



Input and output request processing depends upon the source of each 
request. Active user CP programs issue RA+1 requests for I/O which 
are cycled through CPF1TR. PP programs request I/O by placing a moni- 
tor request into their PP output register. System programs-! which ■ 
run at control point N-CP+l cannot make monitor requests through RA+o. 
Since they run as CP service functions for PP programs i they make 
such requests through the output register of the PP Servicing the 
program. 

CPMTR assigns the I/O request to CP.CIO for I/O buffered requests or 
has NTR assign a PPU for CIO {circular input/output>-. who processes 
requests for magnetic tape-i teletype-! and unit record I/O. Uhen 
actual disk I/O is required CIO/CP. CIO cause a copy of 1SP/1EP to be 
loaded to actually access the disk. 





■Ry e i 2i*wf tfeeard 



M»ttStor*9C 
I/O Of iw» 



Another I/O processor-. JANUSi exists in SCOPEi but its function is 
limited to processing unit record I/O for -the system input and output 
queues. The queues contain job input and output files and are re- 
lated to the job processing activities of SCOPE. 



/0-?2 



The circular input/output processor consists of the central memory 
program CP.CIO-. the PP program OV.CIO and several PP I/O drivers- 
A system programmer can write his own input/output software-, or he 
can have his program generate a call to CIO. Before calling CIO, 
the program must set up circular buffer parameters and the CIO 
operation ode in the file environment table CFET> for the file. 
The relative address of the FET is placed in the CIO call. 

A PP routine places a CIO call in its PP output register* PPflTR 
passes it through the CP input register for the CP-iTTR. A CP pro- 
gram places a CIO call in the CP request register -CRA+1}. When PPflTR 
accepts the CIO call-, it assigns a PP and clears byte of the PP 
output register. 

"When CP.HTR detects a CIO call-, it passes it to CP.CIO if the request 
is for a buffered file or to-vCIOn for validation and selection of the 
proper routine to supervise execution of the function. The CIO is 
then reissued via the request stack and CP.11TR to be processed by the 
required PPCIO driver; byte Zero of the RA+1 register is cleared. 
When the I/O operation is completed CP.CIO adds one to the code/status 
field of FET word one- As all CIO codes placed in the FET code/status 
field are even numbers-i an odd number in that field signals completion 
of the operation -Cor that the file is not busy}* 

SCOPE CIO CQ-BES -C3.4} 



All codes 
All codes 
Example : 



indicated by *• are illegal; all reserved codes are illegal 
are octal for coded mode, operations; add 5 for binary mode 
010 is coded READ-. 012 is binary READ. 



000 
Q0M 
010 
014 
050 
054 
030 
034 
040 
04 4 
0SD 



RPHR 

WPHR 

READ 

WRITE 

READSKP 

WRITER 

WRITEF 
BKSP 
0KSPRU 
REWIND 



54 
OfeO 


UNLOAD 


130' 
134 


CLOSE, NR? 


0b4 
070 
074 
1QQ 


RETURN 

M 

0PEN-.NR 


140 
144 

ISO 
1S4 


OPEN 

OPEN-.WRITE 

CLOSE 

H 


104 

110 


OPEN.WRITE NR 
POSttF 


IbO 
lb4 


OPEN 


114 

iao 

154 


EVICT 

0PEN-.N8 


170 
174 


CLOSE -.UNLOAD 
CLOSE, RETURN 
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200 Series for Special 
rewrite-, etc} 



Read or Write {reverse i ski p i non-stop i 



200 READC 

204 WRITEC 

BIO READLS 

214 REWRITE 

220 « ■ 

224 REWRITER 



230 - 

234 REWRITEF 

240 SKIPF 

244 n 

250 READNS 



300 Series for Tape OPEN and CLOSE 



300 0PEN-.NR 

304 ** 

310 h 

314 h 

320 h 



324 « 

330 CLOSER 

334 * 

340 OPEN 

3S0 CLOSER 



254 « 

2bQ READN 

2b4 WRITEN 

270 h 

274 « 



354 * 

3b0 n 

3b4 h 

370 CL0SER-.UNL0AD 

374 h 



400 Series -C Reserved for CK> 

500 Series {Reserved for Installations} 

bOO Series 



LOO m 

b04 h 

blO M 

b!4 h 

b20 h 

b24 h 



b30 n 

b34 h 

L40 SKIPB 

b44 m 

L50 h 



bS4 
bbO 
bb4 
b70 
b?4 



7000 Series {Reserved for CJ>C> '■'"--, 

CIRCULAR BUFFER 

A circular buffer is a temporary storage area in central memory 
through which data passes during 1/0 operations. It is termed 
circular because 1/0 processing routines treat the last word and 
the first word of the buffer area as contiguous. 



FIRST is the first word address of the circular buffer, 
that process 1/0 never change the value of FIRST. 



Routines 



LIMIT is the last word address +1 of "the buffer area- No data is 
stored in this word. When LIMIT is reachedi the next address accessed 
is FIRST. Routines that process 1/0 never change the value of LIMIT. 



OUT is the next location from which data is removed from the circular 
buffer. CIO or the calling program changes OUT depending on whether 



IN is the next location into which data is written. CIO or the 
calling program changes IN depending on whether the operation is read 
or write. When IN=0UT-1-. the buffer is full. A partly filled buffer 
extends from OUT to IN-1. 

fO-/cn> 



LIMIT 



LIMIT 




FIRST 



Sp3ce for Data 




Space for Data 



W/m>M ~« 



File Environment Table 



File Name 



v, 



W////////M 



CIO Co<Je 



FIRST 



OUT 



-*- FIRST 



Circular Buffer 




-#- LIMIT 



) 



The circular buffer must be at least one word larger than the 
length of one PRU. For a write operation at least one PRU of data 
should be in the buffer. For a read operation the buffer must have 
room to receive one PRU of data. Less than one PRU may be trans- 
mitted only if an end-of -record is read or written- 






/0-/o/ 



TI<) C?,tf?ATroN •' •;■ . '" ' v '-.''■■'■.."■ -■••'.".'■■ ■ • ' 

■ ::ihc;n .;i T r; initiates CI0 1 either version-, to perform file I/d CIO 
"I i. rates the'flvT for the file. If the FNT pointer in the FET is non- 
.-r-f-o, CIO checks the ' TNT =ntry indicated by the pointer to determine 
if -he' f vie", name in the .FNT entry is the same as the file name in 
the FET V'lt ' will also check that the file is assigned to the job 
control point. If the names do not match or if the FNT pointer is 
zero-. CIO will -search the entire FNT for a file assigned to that 
job control point with a matching name. If the file is not found n 
CP.CIO will create a FN'7 entry for the file. Such files are always 
local and assigned to all oca table devices. Once the FNT entry is 
found or created-. CIO stores the address of the FNT entry in the 
FET. The FNT pointer in the FET facilitates the FNT search. 

If file status is' busy V CIO posts the request for rescheduling and 
exits- Otherwise-. CIO checks the code field in the FET against 
the last code/status field in the. FNT to ensure the requested oper- 
ation can legally follow the preceding operation. If notn CIO 
replaces the RA+i call with a request for the PP program CEM which 
handles error messages-! then reissues the RA+1 call to be processed 
again by CP.NTR. If the operation is legal n CIO transfers the 
code/status field in the FET to the last code/status field in the 
FNT. The proper CIO routine is selected to supervise function 
execution. 

When the file is openedi CIO determines if the file is on an allo- 
catabl-e or non-all ocatable device or is ECS resident by checking 
the device code in the second word of the FNT. If the file is on 
an allocatable device-* CIO puts the request in the I/O request 
stack in CUR. The stack processor CP.SPM schedules I/O on allo- 
catable devicesi it will perform the I/O and set the completion 
bit. PP. CIO and its overlays process I/O requests for non-allocat- 
able. <■ 

When PP. CIO is required-i PPMTR assigns an available PP and causes 
CIO to be loaded and initialized. Depending upon the operation-i 
CIO will call one or more of the following overlays. 

Function Routines* 

ICL File Close 

10P File Open 

IMF Multifile Positioning 

1RP Reel Close 

3D0 Mass Storage Device File Open 

MES Enter Stack Request -Cmass storage I/0> 

tUfl Urite Error Message 



tO -/o& 



Tape Drivers: 

IRS Read ?-track stranger -CS> tapes 

1RT Read ?-track SCOPE standard labeled tapes 

lfIT Read/write L {Long Stranger> tapes <7-track> 

1NR Read 1-track stranger -CS> tapes 

1NW Write 1 -track stranger {S> tapes 

1WS Write 7- track stranger {S> tapes 

1WI Write 7~ track SCOPE standard labeled tapes 

1TF Wove tape forward {except long record -CL> tapes* 

2TS Hove tape backward Cexce.pt long record <Li tape?* 

lRI Read 4- track SCOPE standard labeled tapes 

lUI Write l-track SCOPE standard labeled tapes 

Unit Record Drivers: 

2PC On line card punch 
2RC On line card reader 
2LP On line printer 

Tape Zrrar Recovery Drivers: 

1P1 Write error recovery - tape positioning 

IPS Write error recovery - erase/rewrite 

1P3 Write error recovery - verification driver 

1PM Write error recovery - final driver 

1RV Initialize/terminate read error recovery 

1R2 Read parity error recovery 

1R3 Read error recovery - position/reread 

1N0 Noise error recovery - read error processing 

1N2 Noise error recovery - read recovery driver -""" 

1N3 Noise error recovery - skip noise record 

1CS Write CM data - 7/1 track stranger taoe read recovery 

1CT Write Cfl data - 7/1 track SCOPE standard tape r«'<J d 

recovery 

1CR Write CM data - 7-track other tape read recovery 

If the file device code is for a non-allocatable device-. PPCIO loads 
an I/O driver into its PP to perform the actual I/O. The overl<»y 
selected is determined by the operation requested. For exampl"' 1 *•, 
a user issues a request to read data from a file on a SCOPE st.t' lda 
format 7-track tape-. CIO will call the overlay iRT into its PP • iRT 
will reserve one of the hardware channels Connected to the equ ipment. 
It then issues the function codes to connect the controller anJ Cap€ 
drive. IRT issues functions to transmit one PRU of data from the 
tape driver over the data channel. 

1RT accumulates the PRU of data in a PP buffer. When the entir^ PRU 
is transmitted or an end -of -record {short PRU> is encountered-. lRT 
picks up the pointers to the circular buffer in central memroy f rom 
the F£T. IRT continues to transfer PRUs of data from the tape t-hrough 
the PP buffer to the circular buffer until the buffer is full or an 
end-of-record is encountered. IRT updates the PRU count in th«' f=i ^ e 
FNT-. releases the channel-, sets completion bits in the FNT and fETi 
and drops out. 

The following charts depict the logical sequence of events durl^^ 
various CIO tape operations. 

fO ~'o3 
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1. 


Exit if not e'iGugii room in buffer .for . ' 
one maximum size physical record- '■'...' 


X 


X 










2. 


Exit if not enough room in buffsr for '.- 
















fILRS words. • . . .. • 






X 


X 


X 
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3. 


-■'*■*" ''■'..- ■.■','' ■-'*■■ 

Read one physical record into PP- : ■■[■'.■' 


x : 
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X 


X 






M. 


Read one physical record into CM- ', 










X 
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s. 


If physical record exceeds maximum 
allowable -/return error status DEVICE..' 
CAPACITY EXCEEDED and perform error 
procedures- . 


X 


X 










L. 


If physical record exceeds maximum 
logical record size-» return error 
status DEVICE CAPACITY EXCEEDED and 
perform error procedures- If a long 
record is encountered! excess infor- 
mation is discarded without notifi- 
















cation to user. 
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?. 


If end-of-file mark was readi perform 
















end-of-file mark procedures. 


X 


X 
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X 
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fi. 


If noise records encountered -i go to 3. 


X 

r* 


X 


X 


X 


X 
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1. 


If parity error i perform parity pro- 
















cedures. 


X 


X 


X 


X 


X 
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10. 


If end-of-tape reflective spot was 
encountered and tape is unlabeledn 
















perform end-of-reel procedures. 






X 


X 


X 
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11. 


If Short PRU was readi strip level 
number. 


X 


X 










12. 


If zero length PRU was readi go to 
21. 


X 


X 










13. 


When tbfll is present-, convert data 
in PP from BCD to display code. 

t 




X 




X 






14. 


When bbfll is present-! convert data 
in Cfl from External BCD to display 
code . 












X 



READ -Ccontinued> 



IS- Convert 1L32 line terminator to 0000 

lb. Transmit data to CM. 

17. Update IN. 

Ifl. Fetch OUT from CM. 

IT. Place in word 7 of FET the number 

of unused bits in the last data word- 

20. If full PRUi go to 1. 

21. If last record was level 17 of tape 
mark-, set end-of-file status. 

22- Set end of record in status field of 
FET and exit. 
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WRITE 



1. Exit if not full PRU. 
..■■'".'.'■*■. 

2. If data from OUT to IN exceeds maximum 
"logical record size from FET-» return 
DEVICE CAPACITY EXCEEDED and perform 
error procedures* 

3. Fetch number of unused bits in last data 
word from FET and adjust record length. 
If record length constitutes a noise 
record-, return DEVICE CAPACITY EXCEEDED 
and perform error procedures. 

M. Read one PRU of data starting at OUT 
from CM to PP. 

5. Read data contained between OUT and IN 
from Cfl to PP. Adjust by unused bit 
count. 

fc>. When fc.fe.6l present ■» convert display code 
to BCD in PP memory. 

7. When fe.fc.ai present-, convert from display 
code to BCD in Cfl. 

fi. Convert zero byte line terminator to 
1U3E. 

I. Write record to tape. 

10. Write from Cfl to tape-, data contained 
between OUT and IN-, adjusted by unused 
bit count. 

II. When bbfil present-, convert data in CM 
buffer back to display code. 

12. If parity error •» perform parity 
procedure . 

13. If end-of-tape reflective spot-, perform 
end-of-reel procedures. 

1M. Update OUT. 

IS. Exit. 

lb. Fetch IN from Cfl 

1?. Go to 1. i 
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1. If IN - OUT, exit. 

5. If PRU not full-, insert level number 
in PP buffer* 

3- If data from OUT to IN exceeds maximum 
logical record size from FETi return 
DEVICE CAPACITY EXCEEDED and perform 
error procedures . 

4. Fetch number of unused bits in last 
data word from FET and adjust record 
length. If record length constitutes 
a noise record i return DEVICE CAPACITY 
EXCEEDED and perform error procedures- 

5- Read one PRU starting at OUT or between 
OUT and INt whichever is smaller i from 
CM to PP. 

fc>. Read data between OUT and IN from CM 
to PP. Adjust by unused bit count. 

?. When tffc»61 is present-, convert display 
code to BCD in PP memory. 

i 

fl. Uhen bbfil is present ■> convert display 
code to BCD in CM. 

T. Convert zero byte line terminator to 

lbsa. 

10. If IN * OUT-, write zero length record. 
Co to 13- 

11. Write record to tape. 

13. Write data between OUT and IN from Cfl 
to tape-, adjust by unused bit count. 



Uhen bbfil is present-, convert data in 
CM buffer to display code. 

If parity error-, perform parity proce- 
dures. 

If end-of-tape reflective spoti perform 
end-of-reel procedures. 



V0-/O7 



13. 
14. 
IS. 
lb. Update OUT. 
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URITER {continued} 



17. Exit. 

IS. If full PRU is not written-, exit. 

l b , . Co to 1 . 
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1. If no data from OUT to IN-, go to 23. 

2. If no data from OUT to IN-, go to i«|. 

3. If not full PRU-t insert level number. 

H. If data from OUT to IN exceeds maximum 
logical record size-, return DEVICE CAPA- 
CITY EXCEEDED and perform error proce-* 
dures . 

S. Fetch number of unushed bits in last 
data word from FET and adjust record 
length. If record length constitutes a 
noise record -i return DEVICE CAPACITY 
EXCEEDED and perform error procedures. 

b. Fetch one PRU of data starting at OUT or 
data between OUT and IN-, whichever is 
Smalleri from C n to PP. 

?• Read data contained between OUT and IN 
from CM to PP. Adjust by unused bit 
count. 

S. Iilhen bbfil is present-., convert display 
code to BC D in PP memory . 

"J. When bbfil is present -. convert display 
code to BCD in CM. 

10. Convert zero byte line terminator to 
• 11,35. 

11. Urite record to tape.- 

12. Urite data between OUT and IN from CF1 
to tape** adjust by unused bit count* 



When bbfll 1s present-! convert data in 
Cfl buffer to display code. 

If parity error-, perform parity 
procedures- 

If end-of-tape reflective spot-, perform 
end-of-reel procedures. 
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IS. 

lb. Update OUT. 
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17-' Ulrite er;d~of-.file mark and exit. 

13. If full PPiJ is. not uritterii write zero 
■'■length ;le veil? record and exit. 

n. Co to 3. '..- 

2D. If lest operation was WRITE-i write zero 
length PRU. 

51. Co to 17. 
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ii.-'.i.' ;■ i.-Vrtt- 

■■■ Deadly <-•: tg s systgrn, used to initially start the 
'>j-T>.p:t^r, "'vr'>fi the cortenfs of 'he peripheral and 
c'a'.voi ->-r '..-. ■■;»? r-.ijnoriei to apt inter or other out- 
p..\ .'cvi'-e, -:■-■- j-.vrep memory wirhout executing in- 
i-trwot;.;nj'. '•.-.'■.;-'•■■ - . -.' ;' .,-■ .--.:. 






;;i;%t:irc panel contains a 12x1.2 matrix of 
:'.;".:•, ? Sweop- Load- Lump switch and a 
i^!..',' i!r.. t- rf-ix ri *-ch.- ' it also contains memory .margin 
'i-vitrhe* rihicit aro.ased for maintenance checks. 



LOAD,.'." ■•' / •■'■■-'":' . '..'...'-'-• •■-■'•■■ ' / '-' 

■'■' . •'■ T-r> iiUMuHy 'lb-id" j.-.-cg-arr-.s -no cV-a into .the. G400, 
the. S'.vt'c-!)-!--'., '!-,;•■.:;,. o .- : .-.'i;,: , i is. sat to Load.. -'The 

"• matrix o." t'j:.: t :.c r - -i'-::h{ j is -.;--;t »o.:i 11 -word program 
(up position •:-. u ■•.";> ori.v. .""v-vn p-^iti:... equals' zero). 
When the L'v^i'J.S'art cv>,'.o:i is turned ^n, a.ljusec dead ' 
start puis"- !.,:t; r ;ite.i "ho iV.Sw'r...; actions.. ' : 



Assigns iv eae.hp? rir; 
the cr>rrosi , on'.iih^' I ' 



:ra! .md control processor 



-" '» Sets ail L'O ch-lnir-jli. to active' and empty ..- 

» Sets K for alt processors ta 712 '{input). 

'"■ • Sends a 11C on all l/O channels 

*" Sets P for all processors to zero ' 

■•■■ Sets A for all processors to a word count of 
10,000 

The dead start pulse is repeated every -lOSG^usec 
while the Dead Start (DS) switch is on. To start the 
6400, the DS switch is normally turned on momentar- 
ily, then turned off. Recycling of the dead start pulse 
is controlled by the Real-Time clock. The pulse is 
formed by ANDing DS switch On with the 12 bits of the 
Real-Time clock. 

When the dead start synchronizer on channel re- 
ceives the MC sent by dead start, it sends a full pulse 
but no data. When processor receives the full, it 
stores the content of the channel Input register (all 
zeros) in location 0000 and sends an empty pulse to 
the dead start synchronizer. The dead start synchro- 
nizer then acts1iV;e an Ir put device and sends 12words 
from the switch matrix (as 12-bit words), and proc- 
essor stores them in locations 0001 through 0014 g . 
After the last word, the dead start synchronizer sends 
a Disconnect signal whii:h causes processor to exit 
from the 712 instruction -and store 2r»ros in address 
0015. Processor reads location O0G0, adds one to 
Its content and goes to 0001 for its next Instruction, 
it then executor, the 12-word (or less) program, which 
normally is a control program, which is used to load 
information and begin operation. The other proces- 
sors are still i,et to 712 and may receive data from 
processor via their assigned I/O channels using 
tnterehannol communications. 



SWEEP 

If the DS switch is operated with the Sweep-Load- 
Dump switch set to Sweep, all processors are set to 
a 505 instruction and P registers are set to 0000. 
Si ice the 50 instruction does not require five trips 
around the barrel, there is no logic to clear or ad- 
vance K from 505. The 5QX translation of K causes 
all processors to sweep through their memories, 
reading and restoring without executing instructions. 
This is a maintenance routine andcanbe used to check 
th; operation of memory logic. 

D^JMP 

The dead start pulse, with the Sweep- Load- Dump 
switch set to Dump, initiates the following actions* 

• . Sets all processors to 732 

• Sends MC on all channels except channel 

• Holds channel active and empty 

• Assigns each processor to its corresponding 
I/O channel 

• Sets all A and P registers to zero 

All processors sense the empty and active condi- 
tions of their assigned channels, output the content of 
th*ir address 0000, set their i/Ochannels to full, cstd 
wr.it for an empty condition. All processors advance 
P by one and reduce A by one (A = 777G g ). Channel 0, 
which is assigned to processor 0, is held to empty by 
tho Dump switch. Therefore, processor cycles 
through the 732 instruction until A=l and then goes to 
m jmory location 0001 for its next instrvction. Thus 
processor can send its entire memory contents on 
channel 0, although no l/O device has been selected 
to receive it. Processor is then free to execute a 
dimp program which must have been previously stored 
in memory (beginning at location 0001). 
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INSTALLATION PROCEDURES 



. DEAnSTARTING - ......-.-. ......■-." ■ / -'.-■.■■.,.':.. 

iDeadstart under SCOPK 3.3 is fr or, tape; ~$.:L^otn-: f ^ ^ £r-->.. not: /-secL • 
system tape includes a series of programs which. <- w-> m-u'» •;.;.; ;<-^ : -^ 
'■package. ■ . ••■■■'.'' * .. ■ ■..'.;.-. -.'";, ■■ ,-■ 

The deadstart panel setting shown below is for. a dec-iirc^rt vi'.ve'-vn cr.anr.-M 
'12, or 13. The system tape is read directly by t:.r p^'^1; uo car:'.j 
necessary. If the - tape channel is 0, the only change I,-.; that wore: i .is 
zeros; because channel is. disconnected by the deadsiTirt; • -sy-.chr.o-.i.s^r.... 
cannot be disconnected again. 

~ ' * ".'.''.'''■■■■"■■ -"",'■■ 

The display channel number must be 10B. The synchronizer nmber must h 
Otherwise, the common deck DSLCOM must be changed and CONTROL (CED) ciust 
reassembled. 
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If the tape channel is 12B or 13B; 



Word 



Binary 



Octal 



Description 



0001 


111 


101 


OOt ttt 


0002 


111. 


111 


OOt ttt 


0003 


eee 


ccc 


OOu uuu 


0004 


111 


111 


OOt ttt 


0005 


000 


000 


001 000 


0006 


111 


111 


OOt ttt 


0007 
/ 0010 


001 


100 


000 sOO 


111 


100 


OOt ttt 


0011 


111 


001 


OOt ttt 


0012 


000 


coo 


001 011 



Disconnect tape channel 
Select tape unit 



i 



75TT 

77TT 

ECUU 

77TT 

0010 

77TT 

140S 

7HTT 

71TT 

0013 

Remainder of the panel is irrelevant 

tttt *= Tape channel ^ . 

eee = Equipment number of tape controller 

uuuu ■ Tape unit 

■■•■»- 

ccc * CMR number <000 for first CMS) 

s ■ PP0 save switch (if zero, save PP0, nonzero, do not) 



Rewind tape 

Select input to end-of-record 

Activate tape channel 
Input tape record 
to location 13 
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If the system tape is,,on channels 1-11, use th? following setting: 



word Binary Octal 

0001 111 011 OOt ttt 73TT 

0002 000 000 '001 011 0013 

0003 111 101 OOt ttt 75TT 

0004 111 111 OOt ttt 77TT 

0005 eee ccc'OOu uuu ECUU 

0006 111 111 OOt ttt 77TT 

0007 001 100 000 sOO UtOS 

0010 111 100 OOt ttt 7«TT 

0011 111 001 OOt ttt 71TT 

0012 000 000 001 011 0013 

0013 000 000 000 boo 0000 

0014 111 001 001 010 7112 
tttt - Tape' channel number 

eee * Tape controller equipment number 

* * 

uuuu = Tape unit number 

ccc * CMR number (000 for first CMR) ' 

s « PPO save switch (if zero, save ?P0 — nonzero, do not) 

When an installation prepares a system tape, it may place up to eight central 
memory resident configurations in the deadstart section. The CMR that will be 
loaded .from the tape during a given deadstart is determined by the setting of 
bits 6, 7, 8 of word 3 on the Dead Start Panel. The nth CMR is selected by 
setting the value to n-1: Only the contents of CMR (primarily the EST) is 
varied; the CM directory and the resident librarv remain the same no matter 
which CMR is used. 

The operator can select particular functions through the display console. 
Permanent messages, informing the operator cf current activity, ~ appear on the 
right screen; conversational messages, allowing oassage of parameters, ape-ear 
on the left screan. . " 



Description 
Free tape channel 

Disconnect tape channel 
Select tape unit 

Select input to end of record 

Activate channel 
Input to location 13 

Loop en input 
from channel 12 
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DEADSTART SOFTWARE. 
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SECTION TWELVE - RELOCATABLE OYERLA •: 

CONTENTS 

' Description ?ase 

Relocatable Overlay Concepts 12-1 

Alternate Method 12-5 



/2.-0 



■A V <••' 



".V 



JCO; 1 '"/•?. 7 



TSVrA 



Av&C 



06OO r OOlH ■ 

OOOUOIOO Ocoo X feWTPsV 

ewtrv 



0003-5000 O O i ! k 

» » N 

007 :OlCO \00T2~I 



ooit 

GO \ "X =■ D 5 PO JOOoH 



\ 




J&** 



U<3$C 



^5*~ 



y • 

■ K </> 5. 

L"X>M 
UAN\ 

U.AM 



ft rftty l ST a v £R UW Cl o:\x t . .: "i *; 



PG-tfv, C9?Fu>ft 



CtVK* 



1^ 
o 


TSyrA 

*^ 
I 



P/LCKT/V 



Ccto 






xaoTRy £ j^jt'db 










(O^ 







•* 



Afcb 






end 



Dick Tobin 
cs jb 
2/72 



/£-/ 



" r '"» f ;. i)Sr ' •** 



CVP^SS - VFR ?. 



05/10/7? H.^r.3<», 



o\r,f 



loon 



... inpMT - p<v«»c*ppfwa — 

MFRTPH 

— SST : : : "* 

O&fi C.PTWA 



• MAC££S TO nFOEFTMF IHSTPHCTTONS INVOLVING AQORESSS FS 

._{_., |m. UAC90 — M »0 - " 

LOCAL A _ 

vfo A/oi«»6/f» ^-ot-tij-Ftjrijcrtot«-c<)f)P-r<w-tnm- 

a , v^r> 12/m 

v^o i?/a . 



FMOM 

H:OI*i M AC OO M ,4} - 

l.fKAL * 



-fc- 

I _ 



.yen --li/^no-f/O- 

Vf"i 12/« , 

QIL^T 

VFH 1?/A 

dm r ■ 



.._5flfl-I<; -FijMCTlOM COne-F0»-tO^- 



fmom 



j <\n<> 777-7 — • 



• COOF FO" CALLIMR PPnr,o f AM 

_.__. TSYM --OATA " 

rv?f>f ^ss ion 

T-CV"! — - rOATA — 



?r\t\r\ 



_ tar, s*6MF.NT--77« 

j»000- -o**" S ^ T ?ooo«— 

tn«: o 



CAM HF 6HYWHFPF 
-MtfST- A^PFf—V ! TH-OPA-STATf MFNf- 



I. 
-lr- 



00 14 



VFD 



1?/PTA«* 



PISTANCF TO RTAP. 



-t A" 



— >*ftfv-00fl0- 



LIST r, 

-jr*>tT«»Y — t. > f i-r — fl 

FHTPY FOtl •-! 



FMTPY AMfl F.X1T POINTS 



L 

-t.- 

I. 

I. 
-», 

i. 
-Ir 

J. 
•L- 



. ?„_ „ 

H 



so in 
_ji.ft.Vl- 

«-*»no looo 
—n\n>\ — — — 



IQM. jOC 



MUST PF PFLOCATFO 



1' 

— M 






_ +4 ,(»0«)*»01- VFO l?/bO*r- 

LOM TSY'4 

_.---■ - IJ". -- »»V — : — 

♦♦nnfloo? vfo i?/»*3 
-<:«*«-— ^ a ss 1 — *"" 

1 JM. Ki-MTPY 



-trv*r 



-rt- 



LOAO A SYMflOL FROM TRAHUFNT 
-Mi (ST &F -oFtOCATFn — — 



L.IM. 



.1 



MUST «F RFLOCATFD 



-♦+flO«<»0^ •■• 



V KO- 



-l-?/XFHT»Y- 



-ca**v 



tt 






t. 
L 



-titVi'iA" 



i-s «•>?•"* 

1 t nnoo 



PTSfl— rss— — o " — 

HF»F 

— vk»-i — : — i^/^+fionoos- 

r.ATA (> 



-RF(»lNMIMG-OF-RFtnCA-TIO>f-TAflL-F- 



EMD OF RFLOCATIOM TAGLF 



— ttprt T • — 



— r- 
.1 

— r 



-?>- 



-r 

o_ 



P 



r 



-p- 



-TTT- 
/D 

"T" 



5 _Ql 



F'tn 






<£*fN^?LE: : 


'.-.OfrC-- "•■ f '- 






CoCOT&ivV^ i, 


•v-v o_o^f 


(\0O0) ,! 


7*7 T7 




C \ o a \ ) ■* 


c 








C W\5} * oooo 



((©Ooo > 


— . 


OovM 


(&0O1 > 


e 


O 1 DO 


CCoOC P.') 


s 


oooo 


CG063) 




Sooo 


Cfcoo4> 


- 


OOll 


Ooo5) 


i 


56oo 


C&oa(a) 


«* ' 


\ ooo 


CCcOoi) 




lOO 

OOI 3 


(Got \) 


t 


Or 


Cfcofa) 


a 


ioo 


C&CH3) 


« 


OOQl 


C&CH^f) 


"* 


0004 


C&0t5) 


•* 


6O\0 


((oOlk) 


*» 


OOJ3' t;i 


0(0 017) 


* 


oooo 



^ 



-^•VTfttOCT*.-. To ^P*&\-E- 



^LroY^y/tKMT 






(Lfcuocfft-tori TPtSkE 



A?-'.3 



W5 



~T'n£ C^VltOCr ?^DiUh^ ^O^T \5EUC.(\re TttE «W£fcV.ftY 






WOOp 



0-. 



ft.dWL 



OVERUfV/ 



(Goocfc sOo\?4 



<?ft>-o To 

fvwDfcess 



(:>(MH ^ ^^ ^Tft& 



-2* 



kO«y& 

OF ^.TPVB 



*r 



OOt>»i 




Cbovs>~ oovo 



R^m To 



® 



o2a- (oOOl. 



WOPiT> 

fitness 



sfc>o\3 



To 



sOOOt 



sL- 



Ptoses S ^ 



C(dooh>- ton 

((oQlto) = feOl'i 

C (doj*>>- fcooi 



s<. 









/2-f 



! \ 



!'•"•'. C..f">tv A 



COMPASS - VFP ?, 



02/09/72 12.2fi.42. 



PAGE 



— -inon 



.7.777 



I-1PMT PC;M,C.P=FM4- 
PfDIPH 

OPfi C.PPFWA 



DATA 



-0 



•- MAC"0$- TO o«rnEFT».JF INSTRUCTIONS INVOLVING- AflnpFSSS£S- 

LJM. MAC^O m,0 

tor. al~a~ - — ; ; — 

V c *./01R.6/O 01 IS FUNCTION COOF F03 LJM 



vfc> - 

PMT 

— '— - VFO ' ' 
PMT 

— - FMOM ■ 



■■■•l?/»i-npr,— 
- 12/A-OBfi— 



tOM, 



— A- 



A- 



MAC90 'SO 
LOCAL- ' 

VFO 6/S0R.6/O 
VFi) 12/m-OQC, - 

VFO 1 ?/A-0»fi~ 

PMT 
— F-lO^ — •■»• 



SOB IS FUNCTION COOF FOR LOM 



?0f)0- 



, ? (, 00 

001? 



-* COOF FOO OAtLlMft- PROf.RAM 

— a«p — 
- 0*fi — • 



— .SFfiMFNT—??^— 

'own ?0«on 



--SFT 2000« " 

— VFO 1 P/oTA'J-OPfi 



CAN MF AMYWHFRF 
MUST-Ar,RFF-WITH-0»fl-STATEMFf4-T- 



OlSTA'JCe- TO-«FLOCATION-TAHte- 



2ftn? 



*F*T»Y- 

FNT»Y 



-LJM- 

FOI/ 



»-l 



FMTPY AND FXIT POINTS 



?<*T» SOOO 

- "•'"•* <>lon 

?n^7 
Sr.jn ^VOO 



LOC 



LOM. LOC 
-1 JM.-.~- *»1 

"SS i 

— L" >M ; XFNTRY- 



MOST *F. RFLOCATfO 
•"(1ST' PF"PFL0CATFO 



-*US T-f»E~ RFLOCA T F.rr 



?f.J? — 






•RFGINNING OF RFLOCAHOT-TAfltlr- 



poj^ — - 



0104 
-.-,00* — 

rtOll 
-nOOO— 



OTA«» ^SS 

LIST ft 

VFO l?/t+000001-ORft 

. VF0 ) 2/**00'»nfr2-OP6 ________ 

VFO l?/»+00ft0i3-OaG 
OAT A fr ENO-OF" RFLOCATION-TAHL-E- 



.^lA. -, 



-"*iri~i)0 



FHO- 

•STOSAftF -tfSFO- - 
&■«.() ASSF'«f'I.Y 



P 

-3:-"- 



"K 



I>£ 



rr< 



tp" 



R 



W 



~1 






«-PMT« 
oPMT» 



.1 

— r 

.1 



- • -,-•> %T.:j'y-:;-;- i ■ — t.w -.yskcls r.rnif.sri-t.wPiTrn-^v.;^— t- 

0..1J7 srcOVOS 17 PFFFPF».'CFS 






SECTION THIRTEEN 



SAMPLE PP PROGRAM 



V : • SECTION THIRTEEN -SAMPLE .PROGRAMS 

'■■',.■■.;■.■ CONTENTS • 

Descripti on Ps'"<» 

PP Program Example Code 13-1 

CP Program Example Code ' l""i_3 

Copy of Card Peck - PPTEST . 13-6 

Test Error Processing - Bad Address 13^7 

Auto Recall Error "no 

PP Call Error 13^1 

Hung in Auto Recall it t? 

Hang PP III** 

Assembly Error - MJN Won't Reach 13-17 

Abort! £ 3 _ ls 



/3~0 






fc 

» 



•l 



*£ 



~? 



SUM.C.PPFHA 



COMPASS - VER 2, 



02/17/72 18.05.05. 



PAGE 






1000 

ioo a 

lot*. 

1UQS 
loUo 
10«7 
1513 
1011 
1012 
liil*. 
1015 
1017 
1021 
10 23 
1015 
1C27 

1030 
1031 
1C32 
1033 
1C35 
1C36 
131.0 
131.1 . 

101.2 
1U«.3 
ICvi* 
13«.5 
101,7 
1050 
1051 
1352 
1051. 
1056 
1060 
1362 

ise3 

10fe5 
1077 
11C5 



(pp_PR&&Rftfj) 



I DENT 



► THIS IS A PP PGM 
» IT IS A TEST TO 
THE PP PGM IS £N 
IT IS A TRANSIEN 



307<, 




3U71. 




6050 




1*02 




3i.02 




305it 




1601 




6200 


9505 


06C3 




QUC 


1056 


6132 


1065 


5000 


1076 


5500 


1071 


0233 


C 1.1.6 


11.01 




3^01 




305i» 




1603 




0200 


0505 


3721 




63 Ul 


1065 


11.00 












11.01 




ZUlh 




3.15". 




32C-0 


0505 


0707 




6210 




11.12 




02C0 


0516 


31C0 


0103 


2CJ0 


1077 


0200 


0671 


11.13 




OlCO 


1052 



I 



5502 



5*202 



PERIPH 
S3T 
ORG 
PPENTRY 

too 

CIO 
LON 
*STOs 
LOO 
AOH 
RJ!1 
PJN 
LJM 
CRM 
I0M 
RAH 
RJH 
LON 

; STO 
LOO 
AON 
RJH 
MJ.'I 
CWM 
L3M 

crd 

LOU 

STO 

LOO 

RJH 

MJNv 

CHO 

LON 

RJH 

LJM 

LOC 

RJH 

LON 

LJHV 

BSS 

CIS 

END 
STORAGE USED 
6600 ASSEM9LY 



SUH,C.PPFWfl ■. ■ " 

TO SUM 2 NUMBERS FROM CP MEMORY "" 

SHOH THE LINKAGE AND MOW TO POT IT IN THE SYSTEM 

TERES FRGM OVL BY A LJM 

T PROGRAM AND HILL RUN AT 1000 



EXIT 
AST 



BUF 
AOTHSG 



C.PPFWA 

O.PPIRB.O.TO 

O.PPIR 

D.PPIRB 

2 

2 

D.PPIR8*V 

R.TFL 

•♦3, 

ABT 

BUF, 2 

BUF +9 

DUfv*% 

R.RAFL 

1 

1 

D.PPIRBn 

3 

R.TFL 

A8T 

BUF,1 



O.T0 

1 

D.TQ*«t 

O.PPIRSH 

R.TFL 

AOT 

0.T0 

M.DPP 

R.HTR 

R.IOLE 

A8TMSG 

R.OFH 

M, ABORT 

Exit 

10 



1£ ll AssemK us pp — 

* GET ACCESS TO SYSTEM SYHOOtS 
WILL RUN AT 1000 



GET CH AO0R OF INPUT REGISTER 
GET PARAK KCRO FROM CM 
FOR 2 MORE CM WORDS 

GET CM AOOR OF BUF-1 
REL AOOR OF BUF IN A 
ABSOLUTIZE IT 
MJN HCNT REACH AST 

REAO TWO DATA WOROS 
GET DATA FjROM BUf U 
ADO DATA FROM BUF 
GO SEE IF MOVE PENDING 
TO WRITE ONE WORD 

GET AOOR TO SENO ANS SACK 
REL AOOR OF ANS 
GO ABSOLUTIZE IT 

WRITE ANSWER 8ACK 
ZERO OUTPUT BUFFER 



• SET COMPLETE BIT 

• ABSOLUTIZE PSEUOO FET AOOR 

• PUT FET WORO BACK 

• GET DROP ME CO0E 
$ GO OROP PP 

• GO TO IDLE LOOP 

• ABORT MESSAGE AOOR ♦ FUG 

• ISSUE OAYFILE MESSAGE 

• ABORT OUT OF RANGE 



• BUFFER FOR CH WOROS 



,* BAD AOOR* 



-O 



•-0 

O 

Q 

3 



m 

x> 

3 

.-o 

r 



P 
o 



u 



51 STATEMENTS 
I. 750 .SECONDS 



712 SYMBOLS 
35 REFERENCES 






Q 

© 

■'. * 
.■ -* v 

.ij o 



1 



-v*rt-.-r 



• strtrr r prF^m : ' 

SVK^OttCi °FF c R F MCt TAITLF 



•aiviTT/rr 



AST 

"T1UF 

C.PPFWA 



oooirpo 



SCPTEXT 



001013, 

T1TJTTTPT7 
Pnin71 f 



001033, 
001017, 

fjouaoo 



ooin*; 
Trimnrrr 



00103*f 



D.PPT'-O 



-rrrm — - 

EXIT 

"T-t; "/rnnTTir 

-JTi'TTCT" 
P . M T P 



K.TFL- 



UUUUtHfl" 

oooiosn 



SKMtXI 

sop text 
tcptttt 



d n 1 n d ?~ 

0?l*i0 3» 

TVFrrrr 
mioss 



010 0*, 



003027, 

tdtotf- 



0010*2 






Tr-rr 



Trmnrrnr 
n n *j n i* ^ n 



S'.PTFXT 

" T > T 7 :r TE"5nr 

SCPTEXT 



'PD105TT 
D G i H «♦ 7 

wrnsT 

0R1H50 



13 ;;!!'» 6TT 



SCPTFXT 



roicuay 
po'iaio, 



101023 
001071* 



00 10 <»3 



li 

i 

~3 



58 



s 

•i 



Gr 






Q 
O 



(^2\Xo Dacdl> -l& Ah&nO GmJ SboyjSjJVu JuuutJ) 









>>>,._ ^d.PT*c XXL. -iuACfiLutt^QuU 





Csmz. -vrv=u5 a-$ C.P toXO^-av^ ,. .'..:...:._. '■'. • _ 




~y ty \ fi ..-,.,. 


• ' 


SORE FAF «.V . *b ; J <* . N-VM'AL "" •'. f'NI" &0L * . - ■" 

-.—time — Lam fni- --u~-i?--~--TYP ,r — -—---.— '-.. 




FWA LOAHcR P5«»3^ PH« KJ3l.ES 5W7«f 

-p^cgpam /ino^'ss- ---i. ft"'-"'... <-:n 




cpc on ii f? 


o 


© 


-- - :•.■-■-. ■ .. . . * .... 


. . ■ . ... . . . • " -.'■•• 



-us r f;---<-»-~~r;,u..--~- : 



'Iv'.OK 



■'•■!>'; 't ti i 1 



<S. 



\[ 



©■> 



O) 






PRCB3 

t 


[a? program; 




•'.... 


_' ■■':■. .' COMPASS - VER J:,,'' . 'ClViVV/i 


• 








.'»'•'' 


. IDENT ';■ 


■ PROB3' ■-.-•' '•'•. : ; ,■■'-!.■'•■.'..'■■ ■'■ ■'.'■'V : ■':■':: 












ENTRY - 


TESTIT. '; '' ' , ■"..'; : , '. /■ ■ '"[■■[ ■ ":. . 




G 


snaoooaoi 




TESTIT 


SAl 


1 "'-■"'+ CK RAH FOR ENPTY ' '. '. ■'■" 






0311000000 


+ 




NZ 


XI, TESTIT ; ,' . 




1 


511Q0QDCC^ C 

10611 






SAl 
EX6 


FARAM ;. . *' PUT FARAit' IN RA+.i . '■ " : ' ' 




2 


5i~0OP030i 






C- A r, 

*J .■* xJ 


. ' * ' ■ '■ ' .' <■: ■ ■'•'"..' 




3 


siuoaaoai 




LOOP 


SAl 


1 '. * WAIT TILL PICKED UP ■ 






031 10 QUO 03 


+ 




NZ 


XlrLOOP ' , 




<♦ 


U1Q0U0Q0QQ X 






ENDRUN 


'"■■•''.■ ■; • ■.■,..:•'■,.'.:;■ 












USE 


/BLOCK/ 




C 






FAKEFET 


BSSZ 


1 ■ ' .* PSEUDO FET TO HOLD COUPLET 




1 


OOOOOOOC000000000173 




BUF 


DATA 


123,^56 




3 






ANS 


BSSZ 


1 


Co 


<♦ 


23251520000000000000 


c 


PARAM 


VFO 


18/3LSUM,3/2,3/Q,36/FAKEFET 


6 








END 


TESTIT 


1 




<*3<t06 




STORAGE 


USED 


• 18 STATEMENTS 7. SW-TiOL, 


u 

— 








6600 ASS 


EKBLY 


0.2^0 SECONDS 1.2 RL; r CKENCES 


* 




V^CVOTPUT J 


-. 


'""'.■■ • • * •:■: -■>.. ' ' '■■'.' • ..'"'■ ■: ' ■'■'-.'' ■' 



RELATIVE 



DMP(10Q,105> 



00100 00000 00000 00000 00001 
OLIOh 23251 52000 GQ00O 00100 



00000 00000 00000 00173 
51100 00001 03110 00105 



00000 OC00O 00000 00710 



00000 00000 00000 01103 



•Vif 



t: 



PoVx*w£&X4 



v*v 



Cf P> 



^ 



&c**HO 



PFmftm [sum Klo 




is 



3 * 



RQ+\ 



EftttEFgT | 



'Jk 



>vo .eAjtiuwi*. 



'^ 



FfXKtFET 


I 


c>of 


V*3 




M5fc 


ftNS 


579 



-.H03* 



1 

i 



U 

i 



0>.TO 



i 


PcUuxvYudDLM 





&.PP1R& 















o 








© 








t 




FM«T=ET 





jCm- P P Pjtoyuo**— . 



$or+o 








4 




? 




3 




10 




*t 


..W 


K It 


M5G 



fl*S' 



H 



\ 



Q 



© 



O 



O 



o 



© 



G 






o 



Si 



o ^ 



u 



o 



(O 



OP/17/72 NHL SCOPE 3.3 LEVEL 253 06/29/71 
i8.Q«f.55.JOB30Q8 

18.0U.55.JGB,CM7QQ00*T30. 

18. 05.02. fcNTLt77777. 

18.C5.0U.GO. 

18 . 5 . Qh . COMPASS <BsPPT£ST, S*SCPTEXT> 

18,05.05. MINIMUM FIELD LENGTH NEEDED ■ 05^300 

18.1)5.05. ASSEMBLY COMPLETE* 

18.05.05.REWIND(PPTEST) 

13.Q5.05.EOITLIB, 



\1>M FILE J 



18.0 5 
13.05 
13. C5 
16.05 



07. 
03. 
08, 
U2.GO. 



READY(SYSTEM) 
A2DJ*,PPTE5T> 
COMPLETE. 



18, G5.U5. COMPASS. 

19.05.U6. MINIMUM FIELD LENGTH NEEDEO = 0«»35q0 

ASSEMBLY COMPLETE. 
LGO. 



18 

13 



5.U6 
15. U6 
18. 6 5 . U 7 
18.05.07 



,C?A 051. 56U CP8 000.005 
PP 007.63** 10 QBQ.76U 

13.C5.<i7.DMP<lGG»i05> 

13. C5.'*7.RFL, 70000. 

ia.05.Ufl.CPA 051,570 CPi 000,005 

18.05.U3.PP 008.033 IO 000.764 

i3.0 5.U5.EJITLIE5f?.£STOPvE> 

1G. 35. 52. GO, 

Id. 05. 55. MASS STukAGE 060310 PRU 



MEW FL 00500 



NEW FL 70000 



\ > . r • 



5.S5.CPA 331.2U3 



4. 

iS,D5.55.C?3 
13. 05. 55. PP 
18. 05.55. IO 



oou.r.as 

01Q.311 
000.955 



000310 

SEC. 

SEC, 
SEC. 
SEC, 



O 

o 

Q 






V 



o 

"It* 1 ' 

$4 



r: v^pnjy 

c >ir HYV,C: 
C';"' ASS ( - 
K'VlMDC^ 

compass. 

[.of'. 

■■' P . ( 1 o o • 

o-'R. -•- 
e x n ♦ 

0!-:P()00. 
DVP't] 0-, 
FOTTLTB( 



_ Ce^j . ©-^ .Q^otdi. AjucS-v 



!V. Cf»0»T7777fPl.. 
= f J P7EST»S=SCPTEX7> 
'7 ESI ) 



i r. s ) 



"0 



-fc; 



PUT - 11 -IN SYSTEM AU[y MAKt -NEW CMW 
ASSEMblE CP PGM TO TRY IT OUT 



* THIS" I 

♦ Tit is 
•* the pp 

* JT IS 



—< „(..„___, 



'-00! 

PEST ORE » 

iosi — — u — — ■-■- 

AGO) 

RESTORE)"' ..* 

I DENT ; SUNUC.PPF 
S A PP- 'PGM 'TO SUM 2 
A TEST TO SHC&~;ThE. l 
PGM : IS EWTERiER" FRO* 
A TRANSIENT Pk.OGPAn 
-PERlPh- " -.-•—:--- 

sst v _ ■■ -. :■- . 

"BASE --;--'•— 0-*,-f '- 

c.ppfwa 

RiPAUSE • 



NUMBER S~ F R O , » C P~ W E M O P Y 

T'VCAOF i.VD -!0»/ TO PUT IT 

'OVS/ BY -A" -L-.J.'l 

AND WIL|. RUi-l AT J 000 



in the system 



'ELL" "ASSEMBLER 



pp 






ORG 

"RJW r - 

LDO 

CRD 

LON 



. - #,. 

* (»ET ACCESS TO SYSTEM SYMBOLS 

-*-MOST-fP PGMS fiPE -OCTAL • ~ 

'« WILL PJN AT 10(H) 



O.PPIR 

OiPPlRO 

2 



* GET C> ADD* OF IN^UT REGISTER 
»-GrT-p/ PAM WORD- FR<;?* CM 

# FOR £ MORE CM WORDS 



o 



r^- 



EXIT 



;— ' A8V ~ "- 



--—■— BUT 

I "Ready (system) 



MJN 

CWD 

LON 

PJM — -• 
LJM 

LON — 
LJM 

BSS ■-- 
END 






T 
ft 



AOD(««PPTFST) 
COMPLETE. 

IOENT 

TEST IT SA1 

* HI " 

; sai 

SAb 

SAI --- 
*>Z 

HSE 

i -ss£ 

DATA 
^SS' 

VFD 

FmH ' 



LOOP 



FAfH-ET 

■P.t.if 

£OS 



A8T 
- _ T0 

M.QPP 

■RVMTR — 

P. I OLE 
•"M ; ABORT ' 

EXIT 
~12 



— »" PnT~H t;T ~WOiU) RACK 

* OFT OR OP w>E CODE 
GO "OROP- PP - f r~ ~— " 

* Go TU 10LE LOOP 

-»;~As.OKf If ADDR OUT -OF—RANGE 



PROB3 

TCSTI 

1 

XI, TEST IT 

PARAM 

XI -—-—-- 

1 
■XI* LOOP 



* CK RA'l FOR EMPTY 
■« Pt.'T PAP AM 1W PAt-1 



•*"H:: 1 1 ■ ■ " I L'L '»"• I CKFD UP ~— 



.» P^fUU:.. FIT .JO h'OLU COMPLETE BI P 



/a'LC'O/ 
• r -', .- - - 

^3»*S* 

1"./3L>UM. 1/Z- VU,3.s/r ,\:..t. H.i 

TEsrn 



/3-£ 



- IWWiuaikaa 



""-ssr 






> 

> Q 

» 



SUH.C.PPFWA 



1000 
1000 
10(i <• 
13C5 
1006 
1U07 
1019 
1011 

1012 

UH 
1016 
1017 
1C21 
1323 
1025 
102? 
10 31 
11)32 

1033 
1C3<* 

' 1 V i' J 

103? 
10«.2 

:o!.<. 
1.3 v; 

i:m> 

13".? 

1051 

1352 

3.0?? 

IDS'* , 

1056 

13?, 3 

iou 
ic<>5 
l-Cfc? 

ltd 

11C? 



COMPASS - VER 2. 



02/17/72 14.12.it6. 



PAGE 



IDENT SUM,C.PPFWA 

♦ THIS IS A PP PGM TO SUM 2 NUMBERS FROM CP MEMORY 

• IT IS A TEST TO SHOW THE LINKAGE ANO HOW TO PUT IT IM T«E SYS TEH 
» THE PP PGM IS ENTERED FROM OVL BY A LJH 

* IT IS A TRANSIENT PROGRAM ANO WILL RUN AT 1000 

• TELL ASSEMBLER ITS PP 
» GET ACCESS TO SYSTEM SYMBOLS 

* WILL RUN AT 1000 



3074 




30 ?<. 




6050 




1*.02 




3 V 02 




3C5*. 




1601 




2110 


0000 


0200 


0505 


0603 




O10C 


1066 


6132 


1067 


503C 


1100 


5500 


1073 


023 C 


CC6 


HOI 




3«t 




3C5«» 




1653 




02 1/ l 


ui»0> 


2721 




63ni 


1067 


HQQ 




6010 




l«.fll 




3<»1V 




305*. 




02 CO 


0505 


0707 




6210 




IM 2 


+ 


02 UO 


8516 ^ 


0100 


0103 


2C-5 3 


11S1 


OZJC 


C67JL ' .; 


1413 




0130 


105f» 


5532 


-* ' j 


! 




$«.ZJJ2 




: *fV>» 



EXIT 

ABT 



tor 

Jf2T«« 



PERIPH 

SST 

ORG 

PPENTRY 

LOO 

CRD 

LDN 

STO 

LOO 

AON 



ADC 



R JH 
PJN 
LJM 
CRM 
LOH 
RAM 
RJM 
LDN 
STO 

LOO 

AON 

RJM 

MJN 

CWM 

LDN 

CRO 

LDN 

STO 

LDD 

RJM 

MJN 

CWO • 

ILDN 

.RJM' 

LJM 

•LOC 

RJM 

LDN 

LJM 

BSS 

DISm. 

I '- -END ' 

STORAGE USED , 

&4Jp0 -ASSEMBLY' 



C.PPFWA 

O.PPJRB,O.T0 

O.PPIR 

O.PPIR8 

2 

2 

O.PPIRB*4 

1 



• GET CM AOflff OF INPUT RECISTEP. 
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• ADO DATA FROM BUF 

• GO SEE IF MOVE PENDING 

• TO WRITE ONE MORA. 
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ASSEMBLY COMPLETE. 

EHIND(PPTEST) 

0ITLI8* 
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• CK RAU FOR EMPTY 
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02/17/72 tNKL SCOPE 3.3 LEVEL 250 06/29/71 

18.32.53.SMEHY1T 

18.32. 53. SH£HYH,CM70000. 

18.32. 5*». GO. 

16. 32. 5<». COMPASS <B=PPTEST,S*SCPTEXT> 

<6. 32.55. MINIMUM FIELO LENGTH MEEOEO * Q5«»300 

16.32.55. ASSEMBLY COMPLETE. 
18.32.56»REWIND(PPTEST> 
16.32.55.E0ITLI8. 

ie.32.S7. READY (SYSTEM) 

18.32.56. ADD(*,PPTEST> 
18.32.53. COMHLEfE. 

IS. 33. 16. GO. 

18. 33.19. COMPASS. 

16.33.20. MINIMUM FIELO LENGTH NEEDED * 0*3500 * 

16.33.20 t ASSEMBLY COMPLETE. 
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O 18.33.22.CPA 051. 2*6 CPB 
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18, 33. 27. MASS STORAGE 000310 PRU 
18.33.27.CPA 05i.62<» SEC. 
18. 33. 27. PP 009.769 SEC. 
18.33.27.10 000.956 SEC. 
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02/17/72 * M ML SCOPE 3,«3 LEVEL 250 06/29/71 
18*35. 1V.SHSHY1W 
18.35. 1^.SHEHYN,CM70000. . 

18.25. 18. GO... ' 

l<i.35.l3.C0MPASS<S=PPTEST,S=SCPTEXT) 

13.35.19. MIMlfUM FIELD LENGTH NEEOFO = 05<f3Q0 

18.35.19. ASSEMBLY COMPLETE. 

18-,35.19. : ?Ew'lND{PPTEST) > ■ ' 

ie. 35.19. EOITLIB- 



REAUY(SYSTEM) 
ADO(*,PPTESf) 
COMPLETE. i 



NEW FL 00500 



18.-35.51. 

18.35.52. 

18. 37. 33. GO. 

18-.37.36. COMPASS. 

18.37.37. MINIMUM FIELD LENGTH NEEOED e 0^3500 

13-.37.37. ASSEMBLY- COMPLETE. 

18.37, 57.LGO. - 

13. 37. 3H.CPA 052.704 CPB 000.148 

18. 37. 38. PP 023, 407 10 U00.765 

18.37. 78. PP CALL ERROR «f 

lf5.37.38.EXIT. 

iP.37.3 8.OMPU00 r 13 5) 

13.37. 39. DMPtiOOt^OO) * 

18. 67. 39. RFL, 70 itti* . 

13.37.40.CPA 052.707 CPB 000.148 

13.37. <4?.PP 024.630 10 030.765 

10. 37. <»0.EOITLIB (RESTORED 

10.37.57. GO. 

18. 37. 59. MASS STORAGE 000372 PRU 

18.37.59.CPA Q53.307 SEC. 

18. 37. 59. CPB , ,000.143 SEC. 

18.37. 59. PP 030.776 SEC. 

10.37.59.10 000.956 SEC. . 
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» f,CT f* finriCT Ac Xf Jt ". , T "Et>*S T £ t 
» GET PAKAM. -\w3R3 FP.OM CM* ~."V" '' 

* FOR 2 HO RE CM K&RO'S 
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* mj:; koht .reach abi 

* READ TKO 0ATA XGk3S 

* GET CAT A FROI1 SCF*1 

* AOO DAI'A FROM SUF 
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17/72 NHL SCOPE *£Jw3 

ii.shehy'n,c«7oooo-, . 

1 ^ . G0« "!■: '■':';'•■.'■■'" 

i<+. COMPASS CB=PPTEST,S=SCPTEXT> " ;; ^- .■' ' 

15. KIf(i£M{jtf "FIELD LENGTH NEAPED = d5S3QQ 

15. ASS.EM3LY COMPLETE. ' ;. ' 

15.REWINO(PPT£ST> 

15.EDlf'l;l6 , «-'" . •'' "'• 

17. .■■</'"' READY (SYSTEM) '.' 

17. ADOt*,PPTEST) ..' .-, ' 

A O • Ovhi UCiCl - " 

36-60.,-; --■•'• ■ ;,:■ . ;.'.•;/,.„./ 

<*C. COMPASS, ri- ."■•,....' 
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